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PLUG  IN  ADAPTER 

lmp*donc«  Matching 


VARIAIlf  INDUCTOR 

Ad)WAt  l»h«  o  Trimmtf 


TOROID  HIGH  0  COILS 

Accwrocy  Stob«lity 


IQROID  riuill^ 

Any  typ«  to  300KC 


mu  «.uici  riLitK> 

Any  typ*  —  10.000  <y<. 


EQUALIZERS 

iroodcott  &  Sound 


COMMERCIAL  GRADE 

Indwttrioi  Dapondobiiity 


SPECIAL  SERIES 

Qvolity  fof  tho  Hom  * 


POWER  COMPONENTS 

iugoMd  .  Otp«ndobl« 


VARITRAN 

Volfogo  Ad|u»tor& 


MODULATION  UNITS 


On«  wott  to  100KW 


COMPONENTS  FOR  EVERY  APPLICATION 


VERTICAL  SHELLS 

Nvily  .  .  .  1nMip«niiv« 


REPLACEMENT 

UaimopaoI  Mounting 


CHANNEL  FRAME 

SimpI*  .  .  .  low  cotl 


PULSE  TRANSFORMERS 


HERMETIC  COMPONENTS 


Cwpowitc  Twiminoli 


FOSTERITE 

Grod*  3  iAN  Compone 


CARLE  TYPE 

for  rniho  coblo  lino 


LINEAR  STANDARD 

High  fidolity  Idool 


H«gh  fidelity  Compoct  Portobl*  High  fidolity  Wid*  tong*  .  .  .  t  oun<4 


SUB  OUNCER 

W«lghl  '/i  ounce 


STEP-DOWN 

Up  10  }S00W 


LINE  ADJUSTORS 

Motch  ony  tin*  voltogo 
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Secrecy  circuit  for  radio  or  telephone  hos  improved  noise  and  distortion  chorocteristict 
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THE  TRON  FAMILY,  by  W.  C.  White .  112 
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DEIIVERS^  SPECIFIED 


T  i  (f'-  -  ' 


EUMENCO 

CAPACITORS 


CM  IS  MINIATURE  CAPACITOR 


Actual  SIj#  9/32”  i  •/;'*  «  3/16” 

Fo'  Tel*vl»ion.  Radio  and  other  Electronic 


Applications 


420  mmf.  cap.  at  500v  DC 
525  mml.  cap.  at  300v  DC 


Temp.  Co-etflcient  •  50  parts  per  million 
per  degree  C  for  most  capacity  values. 
6  dot  color  coded. 


EL-MENCO  IS  the  standard  of  dejx-mlability  in  capaci¬ 
tors.  Each  tiny  El  Menco  Capacitor  delivers  at  maximum 
in  any  climate  under  the  most  critical  ojH-ratmg  condi¬ 
tions.  Before  leaving  the  factory,  they  are  tested  for  dielec¬ 
tric  strenRth  at  double  workin((  voltage;  for  insulation 
resistance  and  capacity  value.  E.ich  tiny  El-Menco  Capaci¬ 
tor  mt*ets  and  beats  strict  Army-Navy  standards.  Put  them 
in  your  product  and  get  real  performance. 


A  COMPLETE  LINE  OF 
CAPACITORS  TO  MEET 
EVERY  REQUIREMENT 


ELECTRO  MOTIVE  MFC.  CO.,  Iik. 


MOLDED  MICA 


ti'JllBIlCD 

CAPACITORS 


B  ritr  on  xsvr 
firm  ItlltrhtjJ for 
(  Jtalof^  unJ  Sjmplei 


MICA  TRIMMER 


toiiiCM  iitOlO  >*0  iiicisONic  MtmrscTiiiss  commshicsti  oitccr  with  am  tiroit  ocrr  tr  wiuimintic.  conh  ro*  iniormstion 
ARCO  ELECTRONICS  INC  I  3S  Liberty  St  .  New  YotK.  N  Y. — Sole  A.^ent  for  J  bbers  and  Distributors  m  U  S.  ond  Conodo 
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tNCIMEERINO' 


A  )0U1N*L  OCjaga 


fbUlMAE  or  INSTRUMENT  ENGINEERING 


XQNE  INTHIg 

^INSTRUWi^ 


iVl  U  1  K  n  t /\  U  &  ^O.  LTD. 

PRECISION  hn  CtRl^/VL  INSTRUMENT  MAKERS 

BHCKENH  AM  •  KENT  •  ENGLAND 

Telegrams  and  Cabh  s:  MLHRH4;M>S  hi  MERS  I  Nl 


MUIRHEAD 


Age  is 


20  years  ago,  IRC  advertised  resistors  for  television! 

And  right  now,  while  we  produce  for  today’s 
requirements,  olectronics  1970  is  on  our  drawing 
boards.  25  years  young  this  year,  IRC  combines 
a  quarter-century  of  specialized  engineering  with  free, 
fresh  thinking  on  new  resistance  problems. 
Result  of  this  concentration:— A  unique  variety 
of  high-quality,  lower-cost  resistance  products, 
plus  unbiased  recommendations. 


TELEVISION  IN  1930 

Advertising  resislort  for  tele* 
vision  20  years  ago  was  not 
nearly  so  advanced  as  lllC's 
present  plonning  for  the  fvtwre. 


V 


1£SS  THAN  3%  dienga 

Voni  OfifliMH  voiu*  d«M  to  oging 
hoi  bMA  prowM  for  MV  Hlgli 
VoHogo  toiiitorr.  Tko  roii»> 
l««co  cooNitg  of  Typo  MVt  it 
ttobWso^  at  high  loMporahiro. 
AppHcotion  of  (hit  Womowt  coat¬ 
ing  In  hoheal  Iihin  on  a  coromk 
tuba  givot  a  condvciing  path  of 
long  offocthro  longfli  ond  poriiH 
th#  MO  of  op  to  100,000  voMt 
for  Iho  MVI  roilttor.  for  high 
voltagot  rrhoro  high  rothtonco 
onrf  pooror  aro  roquirod  Typo 
MV*t  oro  ovodablo  In  a  oddo 
rango  of  vohiot,  tiiot  cMd  tonoi- 
noh,  oh  dotcribod  in  lullotin  C-t. 
Uto  Mm  coupon  to  got  yoor  copy. 


AGING  IS  NO  PROBLEM 

with  Advoncod  BT  Rotittort.  FHomontt 
aro  pro-curod  and  itobilixod,  practically 
oUmifMlbtg  any  pottibility  of  rotittonco 
chongo  through  oging.  Enginoorod  to 
moot  MN-R-tt  tpocMcatiom  for  Axod 
compodtion  rotittort,  IRC  ir  t  hovo 
otlobliihod  Ihoir  tuporiorily  in  all  im¬ 
portant  charactorittkt.  Lot  ut  provo  it 
to  you  . . .  chock  Iho  coupon  for  1 2  pogo 
lodtnical  data  Butiotin  B-1.  21  choroctor- 
ittk  chortt  comporo  WC  porformonco  to 
rigid  JAN  tpocMIcaliont. 


AFTER  10,000  CYCLES 

of  rotation  IRC't  now  Q  Control 
thowt  lott  than  10%  chongo  in 
rotittonco  for  vohiot  bolow  I  mog- 
ohm,  and  not  ovor  15%  chongo  for 
voluot  of  1  mogohm  and  obowo. 
Noito  lovol  oftor  Iho  tamo  rigorout 
totH  romoint  well  within  Iho  induttry 
ttondord  for  now  conlrolt.  Invottigato 
Iho  many  odvontogot  of  Ihit  medorn 
tizo  15/16"  diomotor  control.  Com- 
ploto  mochonizolion  in  monufocturo 
otturot  you  of  obtoluto  uniformity 
oftd  a  dopondoblo  kourco  of  tupply. 
Coupon  bringt  you  full  doloilt  on 
Bullotin  A-4, 


iffic 


fowor  Rotitlort  •  Voltoiotor  MuMpRori 

*  Com^OiMoii 

Wotloto  WIro  Woondi  •  Conlrob 


INTItNATIONAL 
RISISTANCi  COMPANY 

401  N.  Brood  Strool,  Rhllodolphlo  B,  Po. 
b  Cmotb  MtwMfol  BotMooco  Co.  Torooto,  Utootoo 


Prorltlont  •  Oopotllod  Corboo 
ProeWort  •  Htgh  Proouoncy  ond  Itioh 
VellOfo  RotWort  •  k—lomd  Chokot 


MTIBNATIONAl  RItiSTANCC  CO.  A 

I  403  M.  BROAD  ST..  PHNAOaPHIA  S,  PA. 

P'  “  .  -  -  4.  - .  fi.  or  itomi  cHfctrd 

b<  io 

V  H.  N,  .  ,  ...i.oli  'A. 4! 

-  i''  r.  -  r  Itr  Diif.'bwfor 

!  NAMt . 

I  TTTU . 

^  COMPANY . 

I  Aooons . . 


I 


A.  r  *o«or  •  CO  aoy  oocmct 


If 


HONl/WlLL 


IT'  rilK  iii»iil«‘ •lorx  that  «'<iiiii|4  will)  I  li>ni'%  ui-ll  Mcrriirx  S\Mt<ln'« 

.  .  ihr  iliir.ihilit X  hiiilt  intii  a  «iiii|il>'  <  •>ii>trnrti)iii  uf  »la'4.  clrt'- 
1 1 . xlr-  anil  nii-ri'iirx  .  I  hat'«  xx  hat  ih-lix i-i •  thi-  nixnril  ll■'|■•■nllahlhl  x 
III  |Mi<iiixi'  .11  tiiiii  i-arli  anil  t'xrrx  tnnr  .  .  .  ri-xanlli'"  nl  ilii't.  ilirt. 
ilani|ini--4  atnl  rurru-ix r  atniii'.|ihi-r)'>. 

It  '  jii't  <ni  h  mxiiril  ih'|M-iiitahiht x  that  ha-  hrl|>i'il  llnin-x  xxi-ll 
Mi-n  nrx  >xtitrhi--  -I't  riiiitiliiliiili*  iilMTatinn  rrriinl-  that  •■\rrril 
'itl  inilhiill  rx  rirn. 

Iliiiii-x  xxi-ll  Mi-rriirx  Sxxitrhri-  an*  tinx  anil  riini|iart  .  .  .  an-  ailapt- 
alili-  til  iinn4nal  imiiintin^n  .  .  .  ami  ii|H-r.iti'  at  liixt  tilting  ant’ll'-. 
I  hi-  I  iiin|ih'ti-  lim-  i-  at  xmir  riniitnanil.  W  riti-  fur  a  rii|ix  uf  ( iatalut! 
lUi  lur  iluxx n-tu-4‘arth  infurinatiuii  .  .  .  ur  rail  in  xunr  Imal 
lliiiii'x  xti'll  rnttini'iT  fur  a  ih-taili'il  ili-rii— iuti  ul  a  |iartirnlar 
.iiiiihi  .itiun. 


MINNI  APOllS-HONIVWfll  RIGUIATOII  CO. 

INDUSrWAl  DIVISION 
4478  Wayii«  A«»i>u«.  Philo dnlpli.a  44,  Po 

I  .11  rr  f.r*.  of  »h#  U—iod  $iis**i.  Cenodo  and  duovghovt  If*#  wo*td 


POSITIVt  AC  TION 
lOW  ANOUIARITY 
lONOfR  llPi 
WtDI  tiliCTtON 


SPECIFY  HONEYWELL 


rOR  positive  ACTION 
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Another  Engineer’s  Problem  Solved 


SUBJECT 
PROBLEM 


50,000  Volt  Power  Supply  (PS-SO) 


To  design  a  60  cycle  power 
supply  to  the  following  specifica¬ 


tions: 


Input  voltage: 
Output  voltage: 
Output  current: 
Output  ripple: 
Output  regulotion: 
Altitude: 
Temperature  and 
humidity: 
Weight: 

Size: 


117V  AC 
50  KV 

1  ma  (at  50  KV) 
less  than  1  % 

4000  volts  per  milliampere 
7500  feet 

Indoor  conditions,  U.S.A. 
less  than  100  lbs. 
less  than  2  cubic  feet 


SOLUTION 


The  PS-SO  weighs  tinly  8*1  Ihs  and  measures  only  12|"xl2j" 
base  by  12 high  plus  a  6"  insulator.  Conventional  power 
supplies  of  comparable  electrical  performance  weigh  250 — 3S0  lbs  and  txcupy  3 — 5  cubic  feet. 
The  weight  and  space  savings  in  the  PS-SO  are  due  to  the  design  features  embodied  in  the 
entire  line  of  HiN'olt  Power  Supplies  .  .  .  c'arefully  degassed  and  dehydrated  oil,  synthetic 
plastic  insulation  and  up-to-date  engineering. 

The  distinguishing  feature  of  the  PS-SO  is  the  case  by  which  the  three  SK2S  Rectifiers  can  be 
replaced.  In  other  oil-filled  supplies,  the  entire  cover  must  be  removed  to  replace  tbc  tubes. 
The  carefully  processed  oil  becomes  contaminated.  In  tbc  PS-SO,  the  rectifier  tubes  are  set 
in  bakelite  tube-wells.  Tbc  oil  in  these  tube- wells  dexs  not  mix  with  the  oil  in  the  trans- 
former-capacimr  compartment.  The  spacings  around  the  tubes  are  great  enough  so  that 
they  can  be  filled  with  unpr<Kesscd  oil  without  danger  of  corona  or  flashover.  The  gas¬ 
ket-sealed  covers  on  the  tube-wells  are  easily  removed. 

There  are  separate  connections  for  the  filament  and  plate  transformers  so  that  an  input  variac 
may  be  used  to  change  output  voltage. 

•  •  • 

What  is  YOl’R  engineering  problem? 

Your  inquiries  will  receive  immediate  attention. 

•  •  • 

We  manufacture  a  standard  line  of  Plasticon  Capacitors, 

Pulse  Forming  Networks  and  High  Voltage  Power  Supplies. 

ir7?/TF  FOR  OUR  CATALOG/ 


Hoiiilt^nsor  Pro#fffv/.v  {ymipanif 

®  1375  NORTHI  BRANCH  STREET  •  CHICAGO  77.  ILLINOIS 
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G-E  X-RAY  PHOTOMETER 

For  analyzing  solids,  liquids,  or  gases 
1  his  instrutnrnt,  us«<l  tu  tlrtcrmine  the  concentra* 
tion  of  unr  clrment  or  compound  in  the  presence  of 
others,  speeds  up  routine  tests  required  in  process 
control. 

For  csample,  a  technician  can  c^uickly  determine  the 
tetraethyl  leatl  content  of  gasoline,  or  the  chlorine 
anti  sulphur  content  f>f  oils.  Vl’rite  for  CiKt  .--t  12. 

G-E  MASS  SPECTROMETER 

For  chemical  analysis  by  mass  separation 

I  he  improsed  Ci-F  mass  spectrometer  autt>matically 
and  accurately  records  mass  concentrations  oser  the 
mass  range  of  I  tt>  ^  Sil.  Kcatlings  are  direct. 

It  is  svell  suileti  tor: 

routine  process  control  study  of  reaction  rates 
research  using  isotopes  detection  of  impurities 
'k'rite  ft»r  flFC  -SHT. 

G-E  ULTRASONIC  GENERATOR 

For  industrial  research  in  ultrasonics 

To  help  you  carry  on  industrial  research.  Ci.E. 
otters  a  new  ultrasonic  generator  for: 

Studying  oxidation,  hydrolysis,  and  reduction 
Transforming  immiscible  liquids  into  stable  emul¬ 
sions 

Some  plants,  for  esample,  are  studying  the  use  of 
ultrasonics  to  degrease  products  and  to  dcselop  ini- 
prosed  tuels.  >k'rite  tor  CiF(  -S-l  t. 

G-E  DEWPOINT  RECORDER ...  for  deter- 
mining  the  moisture  content  of  gases 

I  he  dew  point  recorder,  ss  hu  h  records  the  moisture 
content  ot  gases,  helps  you  to  maintain  close  equality 
control  ot  factory  processes,  thereby  reducing  spoilage. 

lor  example,  you  can  use  the  recorder  to  control 
mechanical  or  chemical  dryers,  and  furnace  atmos- 

1'tieres,Vt'rite  fort  lit  161'  .Apparatus  Dept.,  Cieneral 
lectric  <  ompanv,  be  henec  tadv,  N.  Y. 
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Pr«4«ctt«ii  Ttttmg 

»fi4 


WiniiAf 


il•<fric  Moloft 


Sh(tli«0  fbr  i  f 

IMerttrence  McJtu'CiMnU 
14  he  t»  1000  UK 
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Ftittr  AtftfHitly  lint 
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QUALITY 
>  PRODUaiON 
•  ENGINEERING 

FIITMN'S  COMPIEH  FACHITICS:  upKitof  mania 
fKturing,  coil  winding,  stamping  departmenC 
tool  and  die  shop,  and  assembly  department^ 
together  with  its  Engineering  and  Research 
laboratories  insures  quality  production  and  0I| 
SCHEDULE  DELIVERY. 

FIITRON'S  odvoncad  engineering,  due  ttfi 
constant  research  and  development  by  engi« 
.leers  with  years  of  R  F.  INTERFERENCE  ex* 
perience  has  resulted  in  tmolhr,  /ighrtr^ 
and  more  •fficienr  R  F.  Interference  Filterii^ 
FILTRON'S  completely  equipped  shielded  lab«i 
oratory  is  available  for  the  R.F.  Interferencij 
testing  and  filter  design  for  your  equipment 
...fo  jpecificotion  rcquiramenti. 

With  over  400  itandard  fihtri  tO  chOOSS 
from,  and  the  engineering  know  how  to  cuv 
tom  design  filters  to  meet  specific  sire  ant 
mounting  requirements,  F iltron’s  engineers  will 
specify  the  right  filter  for  your  application. 

FILTRONS  are  suppressing  R.F.  Interference  in 
modern  Military  Aircraft,  Naval  Equipment  and 
Ground  Signal  Installations. 

FILTERED  BY  FaTRON  means . . . 

RADIO  INTERFERENCE  FREE  PERFORMANCE. 

er  INTfRFIIENCe  filters  FOR; 


El•<tr•nic  Confrolt  I  $if  rMil 


EUctric  Gtn«rtit«rt  IlMtrk  Applioncbt 

il•ctr•AU  E^wipm^nf  EI«<tr«Aic  SIpnt 


rlwofbfctftt  Lif  Hit 
Oil  iwm#rt 


EI•ctronic  H^olinp 
iqwipffi«fit 


An  inqwirjr 
^  OA  yc^  Compeny  htt^rh^od 
wiif  pfompt  otfnntion 


LOCKNEEO  lE  fO 


ntrp^  CO.JNC. 

38-35  BELL  BOULEVARD,  BAYSIDE,  NEW  YORK,  N.  Y 

TURIRS  OF  RF  INTIRFIRINCI  Fll 
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Top  Products  in  Every  Line 
Cut  Costs  and  Build  Sales 
with  AMERICAN  PHILLIPS  SCREWS 


HOW  THIY  CUT  COSTS:  From  vacuum  cleaners  to 
vending  machines;  from  trucks  to  office  appliances 
and  suntan  tamps  .  .  .  manufacturers  use  American 
Phillips  Screws  to  speed  up  production,  stop  spoil¬ 
age,  and  cut  unit-costs.  For  these  modern  fastenings 
banish  fumbling,  crooked  driving  and  scarred  sur¬ 
faces  .  .  .  CM/  aaemhly  time  as  mufb  at  50%. 

HOW  THIY  tUILO  SALISi  On  any  product,  the 
ctossed-recess  of  American  Phillips 
Screws  is  a  "green  light"  to  buyers 
who  stop  and  look  for  an  outward 
index  of  inward  quality.  They 
know  that  smooth-headed  Ameri¬ 
can  Phillips  Screws  protect  prod¬ 
uct-performance  by  staying  tight 


and  resisting  vibration.  Docs  your  product  have 
these  two  American  Phillips  advantages  of  cost- 
reduction  and  sales-promotion.’  No  reason  why 
it  shouldn’t  .  .  .  for  AmtrUan  Phillips  Screw  5  always 
(ost  least  to  use.  Write  for  proof. 

AMHICAN  scaiw  COMPANV.  Main  OHIsai  AravlAanca  1,  ■. 

PImH  *9  (MMi.e  mwi  BftitHwnt  P9. 

af  I  CMcaf*  Vfi  Stfl.  Mnalt  St.  iatrait  f:  SOI  StaptMiiMa  IWf 


AMERICAN  inn? 
PHILLIPS  ^  " 


Centralab’s  Special  Electronic  Component  Parts  Design 
Service  May  Solve  a  Problem  for  You 


^  How  many  times  have  your  design  engineers 

ed  ''  upon  to  develop  new  equipment  only  to  be  faced  with  a  new  bug 


been  called  ^ 


\<i  /  or  special  problem  of  one  variety  or  another?  Everything  about  the 


new  gadget  seems  ®  special  part  to  lick 


special  problem.  To  Centralab  Engineers  these  queer  bugsf^Y^jiJ^'^''^?^ and 


special  problems  are  as  welcome  as  a  Rolls  Royce 


'  ‘  ^  to  a  burlesque  queen 


They  look  on  these  problems  as  their  own  Impourl  and  from  their  bag 


of  30  years  of  electronic  experience  —  they  always  come  up  with  an 
inswer.  Take  a  look  pages 


answer.  ItI'#  Take  a  look  ^*^®  ”®’‘*  pages  .  See 

for  yourself  some  of  these  “Specials”  in  ceramics,  switches 

and  capacitors  CRL  has  developed  to  meet  special  needs  dur- 

\  '  f  '' 

ing  the  past  few  years  •  Maybe  you’ll  see  one  that  can  help  ^  — 


has  developed  to  meet  special  needs  dur- 


or  you’ll  know  where  to  go  with  your  next  special  problem. 


of  course! 


Centeal^  —  DEVELOPMENTS  THAT  CAN  HELP  YOU  11^ 


OivitUa  •!  GIOIE-UNION  INC.  •  MHwiaka* 


I  ^  toirnoij  opcrilrJ  tclntor 


^  Automatic  wtcctiir  switih  f<if  automo¬ 
bile  rajio 


Combination  control  anj  selector 
swiikhfk. 


.  J  Front  an.)  rear  \ii» — f-ukli  button  t)pe 
lone  >»ilkh 


^  left  —  dual  T\'  Trimmer  Ri){ht  — 
TV  liitnmer  combined  »ith  ceramic 


^OOOV  dual  dice  ceramic  capaiitor. 
Actual  sue,  sli>;htly  larger  llun  a  nickel. 


Up'f 


^  special  tubular  ceramic  capacitor  — 
•  ■  i.'OO  M.MF  i 


II  Cootnil  with  offset  shaft  tnJ  operating 

(ears 


H  Front  and  rear  view  —  Centralab's  min¬ 
iature  (smaller  than  a  dime!)  Dual 
Model  1  Control. 


Define  your  problem  — 
bring  it  to  Centralob 

If  you  have  an  unusual  eleUronic  or  ceramic  part  design  and 
fabrication  problem  —  bring  it  to  C  cntralab.  It  may  very  well 
happen  tlut  with  a  combination  of  standard  (  RL  parts  —  or 
a  slight  irtodihcation  thereof  —  we  can  help  you  solve  it.  Il 
special  rec|uircmcnts  warrant  —  we  can  design  a  completely 
new  unit  and  produce  it  for  you.  All  we  need  is  your  exact 
recjuiremcnts  as  to  purpose,  size,  capacity,  voltage  and  resist¬ 
ance.  \X'rile  l!)ept. '  E"  outlining  your  problem.  No  obligation, 
f  entralab  Division,  Globe  Union  Inc.,  ‘XH)  E.  Keefe  Ave., 
Milwaukee  1,  VC’isconsin. 


I 


■  ik  Fxampin  of  special  "printed  circuit"  1 1  Front  and  rear  view  —  special  type  I  Special  ceramic  coil  form  and  t^- 

parts.  Left  —  a  fixed  value  capacitor.  by-pass  capacitor.  mer  assembly. 

Right  —  an  inductance  coil. 


I  Steatite  ceramic  coil  form  with  bond¬ 
ed  metal  end. 


14  Centralab  Steatite  ceramic  used 
special  forms  —  coils  etc. 


CRL  Steatite  used  as  part  of  di^- 
sion  system  in  hot  water  heater.  ' 


I 


1  7  KV  hi-volu^e  capacitor. 

■  n  Metallized  ceramic  rods  for  rotor  sec¬ 
tions  in  hi-voltage  variable  transmit¬ 

10  Special  antenna  loading  variometer. 

ter  capacitors,  and  resonant  lines. 

Choose  From  This  Lisf! 


Ccntralab  Printed  Electronic  Circuits 

•  rj  Aurre.  ilitrf  tuhr  f  I-  C  impliiirr. 

41-*  (ofciAir  —  H  I  (  intciAtixc  ti'uplinK  pUtr. 

41-H  VmiK  Ai  tNiK.KAroR  —  for  TV  applitatinn 
4J-J4  —  <  FHAMic  Hi  Air  (  <>Mi'«)NrNis  —  fur  use  in  low- 
pu»rr  minulurr  rlntrunic  rquipinciil 
41-J7  Mi>i>n  2  fill  ri  All  lur  >mall  or  puitaMr  vl 

applit  jlK  >iiA 

tee  HiNTonr  (inn  ah  Apniali/rJ  H  F  ruuplinK 

platr 

41-*  —  Fil  rre  HiinirJ  I  Intrunu  (jriuit  hltrr 

Centralab  Capacitors 

41-J  HC  Ti'AI'I  AR  Hi  K Ai-A  capauiurA  fur  tisr  'Ahr-rr 
Irniprialurp  (uiii|MfiAaliun  ia  unnnpurlaiil 
41-4  H(  Dim  Mi  Kara  mnuaiuir  crramK  fU  (Apaiiton 
4J-I0  HiVoKaca  hi^h  vulljfrr  tapit ilurA  lor  I'\’  appli 
ratiun 

ees  (  mAMU  rRlMMlu  (  KI.  triminrr  ralalux 
eSI  —  HiVmKaI'A  lapiuiuiA  fur  TV  ippluatiun  Fur 
l^■N»rA 


I-ll  TT  CApAaTiiss  trmprrature  compensating  capsci- 

turs 

014  —  (  APAriHiRA  —  high  voltage  capacitors. 

»rs  TF  Ml  Kahs  fet-J  thru  capacitors. 

Centralab  Switches 

9$J  —  Mitil  Sviirc.ii  applies  to  AM  and  FM  switching 
circuits 

970 —  I.ivF*  Switch  —  shows  mslexing  cumhinations. 

995  Kiiiary  Switch  —  schemalic  application  diagrams 
7JJ  SwHC  H  (  AT  Al-iic  —  facts  on  C.RI.'s  complete  line  of 
sw  ift  hes 

Centralab  Controls 

i]-t9  Muhii  I  Kaoiiihm  worlds  smallest  cummer 

cially  prinluccd  control 

Il  ls  M'ltiH  '  2  Rai>|iih.m  Radio  and  I'V  controls 

Centralab  Ceramics 

967  CfRAMIC  C.AFACmiR  Dihfctihc  M.aterials 
710  (IKASIK  (  AiAtiK.  (Rl  steatite,  ceramic  prinlucls 


Look  to  CENTRALAB  in  1950!  First  in  com|x)nctil  rtstafeh  that  means  lower  costs  for  the  cicctrontc 
imliistr)'  If  yoti  rc  planning  ne  w  ecjuipnTent,  let  (  cntralah  s  sales  and  cngin(x;ring  scrsice  work  with  you.  For 
complete  mfurmation  on  all  (  Rl  products,  get  in  touch  with  your  (  entralah  Representative.  Or  write  direct. 


CINTIAIAI 

Division  o4  Olobo  Union  tn< 

900  tost  Knot*  Avonwo.  Mdwoukon  Wisconsin 

Yos  I  wooU  liSolo  Kosn  iKoCIl  bulloiins  cKockad  bolow  tor  ms  toebnicol  librorrl 


n  971  t  i  41  14  '419 

:  1  41 6  0  42  17  41  3 

□  41 11  n  w  n  * 


i.  42  is  953  □  722 

014  L  □  *2  19 

.1  975  tj  995  □  967 


TMR  OUT  COUPON 

for  the  Bulletins  you  want 


Divisieo  of  GIOII-UNION  INC.  •  Milwaukee 


COSMALITE*  AND  CLEVELITE*  SPIRALLY 
LAMINATED  PAPER  BASE  PHENOLIC  TUBES 


Cosmolite  is  known  for  its  many  years  of  high  quality 
performance.  Clevelite  is  the  new  improved  tubing 
designed  to  meet  more  exocting  specifications. 

"Cleveland"  has  an  enviable  record  of  service  and  de¬ 
pendability.  Your  orders  receive  prompt  attention. 
Deliveries  are  made  in  time  for  your  production 
schedules. 


For  the  best  .  .  .  "Call  Cleveland."  Samples  on  request. 


^CLEYELAHDCOHTAIMER^ 


ID  aSSOCiaTIV  f4B  FA|lM«NOfON  av| 
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vii  stink  iiukJcU  of  struKncopes  for  scientific  use  are  manu¬ 
factured  by  General  Radio  Company  from  designs  of  Edgerton, 
Ciermeshausen  and  Grier 

These  stroboscopes  have  flash  durations  from  2  to  10  or  15 
millionths  of  a  second  .  .  .  more  than  ample  to  'stop*  motion  in 
almost  anv  machinery  used  in  Industry.  They  are  NOT  replaceable 
bv  the  relatively  slow  speed  "stroblites"  or  "speed  lights”  whose 
average  flash  duration  is  about  ten  thousandths  of  a  second,  ample  for 
ordinary  commercial  photography  but  far  too  slow  to  stop  motion  in 
machinery 

The  applications  of  G-R  stroKiscopes  are  countless.  Both  as  electrical 
tachometers  requiring  no  mechanical  connection  to  the  machine 
whose  sjseed  is  being  measured  .  .  .  and  as  motion-stopping  devices  for 
s  i  o  w  sjseed  observation  of  machines  in  operation,  these  stroboscopes 
are  widely  used  in  the  design,  testing,  maintenance  and  sale  of  all  kinds 
of  mechanual  and  electro  mechanical  equipment 

Most  (J  R  stroNiscojses  furnish  ample  light  for  single-  and  multiple- 
flash  photography  of  high  speed  motion 

In  the  study  and  analysis  of  any  rotating  or  reciprocating  motion, 
even  in  the  most  complex  machine,  G  R  stroboscopes  provide  a  research 
and  design  tinil  whose  usefulness  cannot  be  duplicated  by  any  other 
means  If  you  have  any  problem  in  the  operation  of  any  machine  or 
pan  it  you'd  like  to  see  your  equipment  in  slow  motion  .  .  .  even  as 
slow  as  a  fraction  of  an  rpm  .  .  .  G-R  stroboscopes  probably  can  be  of 
inestimable  value. 

Dur  engineering  department  will  be  glad  to  advise  you  not  only  in  the 
selestion  of  the  correct  stroboscope  but  also  how  to  use  it  for  your 
(variuular  {problem 


GENERAL  RADIO  COMPANY 
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The  STROBOLUX  is  in  auxiliary  light  source  to  be  used  with  the  STROBOTAC  where 
considerably  higher  light  output  is  omm. 

The  STROBOLUX  gixes  about  100  times  as  much  light  as  the  STROBOTAC.  It  is  par¬ 
ticularly  useful  where  large  areas  are  to  be  illuminated,  where  photography  is  required,  and 
on  brightly  lighted  surfaces.  Single-flash  as  well  as  multiple-flash  photographs  of  areas 
approximately  2-feet  square  are  possible  with  the  STROBOLUX. 

The  duration  of  each  flash  is  10  to  15  millionths  of  a  second  at  normal  speeds  and  about 
30  millionths  at  low  speeds  and  for  single  flashes.  The  multiple  flashing  rate  is  up  to  6000  per 
minute.  The  accuracy  is  that  of  the  STkOBOTAC. 

TYRf  Mt-A  STROBOLUX  . $205.00 


The  STROBOLUME  is  an  extra-high-intensity  light  source  for  use  either  with  the 
slow-speed  Type  631-BL  STROBOTAC,  an  external  contactor,  or  for  single-flash  photography 
where  the  very  short  flash  duration  of  10  millionths  of  a  second  is  necessary 

When  used  with  the  slow-speed  STROBOTAC,  the  STROBOLUME  can  be  flashed  up 
to  1200  per  minute  for  short  periods.  An  external  contactor,  attached  to  a  shaft,  can  be  used 
to  flash  the  STR01K)LU.\fE  at  any  speed  up  to  1200  flashes  per  minute. 

A  push  button  and  cord  arc  supplied  for  single  flash  work.  Several  types  of  contactors 
are  available. 

TYPE  1532- A  STROBOLUME . . $225.00 


For  ultra  high-speed  photography,  the  MICROFLASH,  with  its  flash  duration  of  only 
2  millionths  of  a  second,  is  ideal.  It  can  be  used  to  stop  such  high-speed  motion  as  pro)ectiles 
in  flight  and  pressure  waves  in  fluids  and  gases.  Its  uses  in  industry  are  ctiuntless  where  the 
study  of  high-speed  motion  is  desired. 

The  MICROFL.5SH  operates  from  an  a  c  line,  is  portable  and  can  be  hred  either  from 
the  sound  wave  picked  up  by  the  microphone  (supplied  with  the  instrument)  or  by  an 
external  contactor 

TYPE  1530- A  MICROFLASH . $600.00 

WRITE  FOR  "EYES  FOR  INDUSTRY" 


275  Massachusetts  Avenue,  Cambridge  39,  Massachusetts 

90  West  St..  New  York  (  920  S.  Michinan  Ave.,  Chicaco  S  1000  N.  Seward  St.,  Los  Angeles  IS 


The  original  and- bask  stroboscope.  A  small,  compact,  lightweight  and  simple-to-use 
device,  the  STROBOTAC  can  be  operated  by  anyone  with  a  few  minutes  practice. 

The  STROBOTAC  contains  a  Strobotron  neon  lamp,  flashes  from  which  last  only  5  to 
10  mtllimttbs  of  a  second.  The  flashing  rate  of  the  lamp  is  varied  manually  by  a  knob  to  which 
it  attached  a  drum  scale  reading  directly  in  rpm  from  600  to  14,400.  By  using  multiple  flashes 
the  STROBOTAC  can  be  used  to  measure  sp^  and  to  slow  motion  up  to  100,000  rpm 

In  addition,  the  Strobotac  can  be  flashed  by  an  external  contactor,  the  a-c  line  or  an 
oscillator. 


A  special  TYPE  631-BL  STROBOTAC  has  an  additional  speed  range  extending  down  to 
60  rpm  tor  extra-tlow-moving  machines. 

Both  STROBOTACS  operate  directly  from  any  115-volt  60<ycle  a-c  line.  Both  come  to 
•  you  complete  and  ready  for  immediate  use. 


TYPE  631-B  STROBOTAC  (Standard  modal) 


$125.00 


TYPE  631-BL  STROBOTAC  (with  axfra  low-apood  ranga) 


155.00 


Type  631-B  STROBOTAC 


Type  648-A  STROBOLUX 


Type  1532-A  STROBOLUME 


Type  1S30-A  MICROFLASH 


For  Vital  Control  Circuits 


\  in  Curtiss  Electric  Propellers 


May.  »950  — ELECTRONICS 


IT  s  BENDIX-SCINTILLA 

ELECTRICAL  CONNECTORS 


:  THESE  ADVANTAGES 

Mo«%t  or*- proof 
llodio  Ouiof 
Siff%glo-p*o<o  ln«of4« 
Vibrotion  proof 
lighfwoight 

High  Inoulotion  Roti^lonco 
Eoty  Aftoombly  ond 
Diooooombly 

Eowor  Porto  thon  ony  ofhor 
Conoocfor 


No  odditionol  foldor  roquirod 
III  out  IXHIftIT 
AT  TMI 

HOUSTON  INOUSTtlAl  fUrOtlTION 
to  Tilfo  14  tfSO 


I’nfailing  Jcpi'nilahility  is  the  standard  set  hy 
(  uriiss  proptllcr\  anii  Amcriian  Air  Linc\  in  their 
selection  til  ee|uipment. 

lU-nilix-Scintilla  is  therefore  the  logical  choice 
for  the  electrical  cttnneitttrs  in  the  (Curtiss  Electric 
propellers  »»n  American  Flagships. 

In  fact,  wherever  circuits  must  be  arranged  to  c«>n- 
nect  and  ilisconnect  ssith  ease  and  certainty 
Hetulix-Scintilla  is  the  choice. 

Kemember  ss  henever  there  is  no  c»>mpromise  ss  ith 
ijualitv  —  it  pass  to  specify  Henslix-Scintilla  electri¬ 
cal  c«>nnect«>rs  —  the  finrst  nn>ney  can  buy. 

H  'r/’/r  omr  Sjlti  Depurlmeul  jar  dttuiltJ  information. 


•  CINOIX 

SCINTILLA 

* 

1 


iHt 

will  Bf  lOOKING  FOR  YOU 


tN  ROOM  5090  stivins  hoth,  may  22-25 


THE  TURNER  COMPANY 

905  17th  Street,  N.E.,  Cedar  Rapids,  Iowa 
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you  CAN  BE  SURE..  IF  IT^ 


One  customer 


tut  instrument  inventory 

$70,000 ! 


')l^ Shipments  in  10  days!  Promp.ae. 

liveries  eliminate  major  stocking  problems.  VCestinghouse  can  meet  practically 
every  requirement  for  switchboard  instruments  within  10  days  of  receipt  of  order 
at  the  factory. 

^The  most  complete  line  .n.hHn. 

dustry  .  .  .  ftjr  every  switchboard  and  panel  requirement  .  .  .  available  from  »>ne 
source.  .\-c  and  d-c  current  and  vt)ltage;  single  and  polyphase;  watts  and  vars; 
frequency;  power  factt)r;  synchn>scopes;  temperature  indicattirs;  grtjund  detectors; 
synchrotie  (ptisition  indicators). 

Meets  A.  S.A.  standards-E..ry 

Westinghouse  Switchboard  Instrument  is  built  to  the  rigid  specifications  of  the 
“American  Standards  Association". 


...  it  takes  all  three  to  eliminate  costiv 
stocks  and  storage  overhead  . . .  release 
wtirking  capital  . . .  still  meet  your  ow  n 
delivery  commitments  .  .  .  with  assured 
high  quality! 

\X'estinghouse  instrument  specialists 
have  nationwide  experience  in  solving 
instrument  application  prtiblems  of  all 


types  .  .  .  are  ready  to  help  you  answer 
Vtur  special  prttblems.  Phone,  write  or 
wire  your  nearest  NX'estinghouse  rep¬ 
resentative.  For  c«>mpletc  information 
on  all  switchboard  instruments,  ask 
ft)r  (!.  S,  43*200.  VX'estinghouse 
Flectric  ('orptiration,  95  Orange 
Street,  Newark,  N.  |.  )-4o)9i 


Sjpec^  W;sting;house  /b/'^urm/n//n&}fe/o//3r/ 
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Hermetically  Sealed 


SENSITIVE  RELAY 

built  for  long  service 


SW  RELAY 


IMMMMMtMHNMNK 


Supplied 

with 

OCTAL  PLUG 
or  SOLDER 
TERMINALS 


Sensitivity 

Plus  Dependability! 

Thr  npw  Allied  SW  relay  offeti 
an  eronomical  cambinalion  ot 
both  these  important  qualities 
Here  ore  the  facts  on  this 
newest  relay  in  the  famous 
Allied  line 


leffetm  SMf  §i¥n  fmplete  drlaili 
Seed  fer  yevr  copy  teday 

Be  sure  to  send  for  your 
copy  of  Allied's  new  Relay 
Guide.  It  shows  24  small, 
compact  relays  with  a  de¬ 
tailed  table  of  character¬ 
istics  and  specifications. 


tlNSmVITYx 

S.R.O.T.  .013  went  d.c.  (  Can  be  supplied 

O.P.O.T.  .OS  watts  d.c.i  in  A.C. 

COIL: 

Acetate  insulated,  bebbin  er  layer  waund, 
13,500  ohms  mo«. 

CONTACTS: 

Sfivor,  ofio  owiporo  «ioN*iNductivo  lo«d  ot  34 
volts  d.c.  or  115  volts  o.c.  Armoturo  contact  at 
Iramo  potontial. 

MOUNTING: 

Ono  Kolo  with  lo<atin9  Iwf.  Also  ovailablo  with 
dust  covor  or  horffioticolly  soalod,  plw9*in  or 
soldor  terminals. 

DIMENSIONS: 

Opon  Rolay-1-19  33  ',  1-1  16  ",  1.7/16"' 

5oal«d  R«lay*3-3  16"  lon9,  includin9  plw9« 

1-13  33"  wido,  1-19  33  *  hi9h. 

WEIGHT: 

3  5  oi 

WEIGHT  HERMETICALLY  SEALED:  as  ei. 

SPECIAL 

Sonsitivity  down  to  003  wotts  S.P.D.T.,  or  .013 

APPUCATIONS: 

watts  D  P.D.T.  Palladium  or  othor  procious 
motal  contacts  tor  oudio  or  low  volta90  cir¬ 
cuits.  tun9ston  or  alloy  contacts  tar  hi9hor 
curront  ar  volta9#  circuits.  Maximum  input 

4.0  watts  at  30'’€  tar  45*  risa. 

ALLIED  CONTROL  COMPANY,  INC. 

}  lAST  INO  AVINUI.  NIW  YORK  }l,  NfW  YORK 
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uniformity  ^  1 


Not  a  foot  out  of  step,  not  a  figure  out  of  line.  That's 
uniformity!  Korp  Products,  too,  ore  olwoys  “in  line,"  follow¬ 
ing  the  most  exacting  ond  precise  specifications.  That 
means  a  saving  of  time  and  money  on  your  assembly  line. 
“Uniformity"  brings  greater  efficiency  into  your  production. 

Our  new  70,000  square  foot  plant  has  extensive  facilities, 
including  on  accumulation  of  dies  and  jigs  which  permits 
us  to  fabricate  ot  minimum  cost,  whether  your  job  is  o 
single  unit  or  o  large  quontity. 

Twenty  five  years'  experience  hos  given  our  craftsmen  a 
"know  how"  which  is  reflected  in  Karp's  quality  and  accu¬ 
racy.  And  you  con  hove  this  service  at  competitive  prices. 

Let  us  quote  on  your  next  requirement  of  metal  cabinets, 
consoles,  chassis,  and  enclosures.  Write  todoy  for  your 
FREE  copy  of  our  illustrated  data  book. 


KARP  METAL  PRODUCTS  CO.,  INC. 

215-63rd  Street.  Brooklyn  20,  New  York 
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MITCHELL-RAND  mw  HEADQUARTERS 

nu  PERMACEL 


ELECTRICAL  TAPES 


Now  you  can  depend  upon  MITCHELL-RAND  to  supply  your 
electrical  tape  requirements  for  all  insulating,  tieing  and  identify¬ 
ing  uses  .  .  .  and  be  confident  that  with  MITCHELL-RAND  service 
and  PERMACEL  TAPES,  your  electrical  equipment  and  apparatus 
will  have  positive  insulation  and  absolute  protection. 


PERMACEL  ELECTRICAL  TAPE S  Have  great  dielectric  and  ten- 
tile  strength,  great  tear-resistance,  maximum  adhesive  firmness, 
•xcellent  varnish  penetration,  etc. . . .  their  backings  and  adhesives 
minimize  abrasion  and  electrolytic  corrosion  .  .  .  resist  oil,  water 
and  acids  .  .  .  provide  elasticity  .  .  .  stick  at  a  touch  and  hold 
everlastingly. 

PERMACEL  TAPES  have  what  it  takes  to  insulate,  protect,  tie 
and  identify  .  .  .  ond  often  at  lower  cost! 

If  will  pay  you  fo  Ifft  PERMACEL  ELECTRICAL  TAPES  .  .  .  wrilg  today  on  your 
Utttihtad  and  MITCHELL-RAND  will  submit  samples  artd  descriptive  data. 


INSUIATIMO  PAr(»S 
TtANSfORMER  COM 


A  PAATIAl  LIST  O*  M-l  AtOOUCTS  fltfVOlAS  VA*NiSHfO  TUBING  TAPE  AND  CIOTH 
AND  TWINES  >  CABlE  flUIPMli  AND  POTHEaD  COMPOUNDS  •  fllCTION  TAPE  AND  SPIICE 
POUNDS  •  IIBEtOlAS  SATUBATEO  SIEEVING  •  ASBESTOS  SiEEVINC  AND  TAPE  •  V/.PNISHED  CAmBHIC  CIOIm  AND 
TAPE  •  MICA  PtATE  tape  PAPE*  CIOTM.  TUBING  •  EIBEPGIAS  BPAIDED  SIEEVING  •  COTTON  TAPES  WEBBINGS  AND 
SlIfviNGS  •  IMPtEGNATfD  VAPNISM  TUBING  •  INSUIATEO  VABNISMES  Of  AU  types  •  EXTBUDED  PIASTIC  TUBING 
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EiTEL. McCullough,  inc. 
Son  Bruno,  Colifornio 

tMft*  Fraur  k  Haawit.  }0I  Clay  Saa  Fraacitca,  Califaraia 
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Now  available  .  .  a  UHF,  tube  and  socket  package  to  solve  your  UHF  tube  and  tube¬ 
cooling  problems. 

The  combined  use  of  the  Eimac  4X1 50A  tetrode  and  the  new  Eimac  4X1 50A  socket 
makes  possible  improved  circuit  arrangement  especially  at  frequencies  between  100 
and  500  Me  and  also  simplifies  mechanical  design  of  the  tube  cooling  system. 

The  tube  type  4X1  50A  is  a  highly  efficient  beam-power  Eimac  tetrode  capable  of 
handling  150  wafts  of  plate  dissipation  and  delivering  as  high  as  140  watts  of  useful 
output  power  per  tube  in  conventional  coaxial  amplifier  circuits  Its  high  degree  of 
stability,  high  power-gam,  and  high  ratio  of  transconductance  to  capacitance  make  it 
ideally  suited  for  service  as  a  video  amplifier,  TV  sound  amplifier,  FM  Gr  TV  r-f  am¬ 
plifier,  or  in  UHF  communications,  and  in  STL  and  dielectric  heating  applications. 

The  socket  type  4X150A/4000,  m  addition  to  insuring  adequate  cooling  of  the 
4X1  50A,  simplifies  circuit  construction  It  incorporates  a  3750  fi/if  screen  bypass  capja- 
citor  and  its  terminal  design  reduces  lead  inductance  to  a  minimum  The  4X1  50A/4000 
socket  is  engineered  for  service  in  either  coaxial  line  or  chassis  construction. 

Take  advantage  of  the  tetrode  engineering  experience  of  America's  foremost 
manufacturer  .  .  Eimac  Write  today  for  complete  data  on  the  4X1 50A, 
4X150A/4000  socket  and  other  high  performance  tubes  contained  in  the  new  Eimac 
tube  catalogue. 


GENERAL  ^jELECTRIC 


NBW!  MIDGET,  HIGH-TEMPER ATURi 


PULSE-FORMING  NETWORKS 


Hmr»'t  a  n^w,  eRttemrly  compacf  ond  lightweight  capaci* 
tof  poUe  forming  network  that  will  operate  at  tempera¬ 
ture!  up  to  120  Cl  With  o  volume  of  6  cubic  inchei,  it'» 
|utt  about  one  third  the  size  of  a  conventional  network 
with  the  (ume  rotmg  (6E2-. 5-2000-50  P2T). 

The  life  e»pei.toncv  of  thi»  6  kv  unit  range!  from  3.5 
hour!  ot  80  C  ombient  to  1  hour  at  110  .  A  !econd 
new  network  twice  thi!  !i.*e  ha!  a  life  of  about  330  hour! 
at  100  C  9  hour!  ot  120’  C.  If  you  want  more  data 
on  the!e  new  unit!,  write  Copocrtor  Safes  Division,  Genera/ 
f/ectrK  Company,  Pittsfie/d,  Mum. 


These  G-E  delay  lines  provide  a  means  for  delaying 
signals  with  a  band-width  up  to  2-megacycles  for  any 
time  intervol  from  .25  to  10.00  microseconds.  They  ore 
available  in  bulk  form  in  lengths  up  to  100  feet — -delay 
equals  approximately  Vj  microsecond  per  foot.  Charoc- 
teristic  impedances  of  1100  and  400  ohms  per  foot  are 
available.  Since  the  line  is  very  flexible,  it  may  be  bent 
into  4-inch  diameter  coils. 

Ordering  line  in  bulk  form  makes  it  possible  for  you 
to  cut  it  to  the  exact  length  required  for  your  particular 
application.  For  complete  ratings  and  specifications,  see 
Bulletin  GEC-459. 


DELAY  LINES— BY  THE  FOOT 


MORE  COMPACT  RECTIFIER  STACKS 


This  nc«  (>■!  flow  interlock  prositles 
sure  protection  overheating  in 

water-ctHiletl  components  such  as 
tubes,  transformers,  and  dynamotors. 
Its  function  is  to  o|>en  the  electrical 
circuit  when  water  flow  is  lower  than 
a  preset  minimum  and  close  it  when 
flow  IS  above  this  point. 

Adiustment  can  be  made  to  actuate 
the  electrical  contact  for  any  flow  be¬ 
tween  1  gallon  per  minute  and  t  gal¬ 
lons  per  minute.  'I  he  cut-in,  cut-out 
differential  of  the  unit  is  tl.2  gpm.  I  he 
electrical  circuit  is  rated  at  It)  amperes 
at  1  volts  a-c,  S  amperes  at  2M)  volts 
a-c  and  .f  amperes  at  -tbt)  volts  a-c. 
.Maximum  water-line  pressure  rating  is 
]2^  pounds  per  stjuare  inch.  The  unit 
is  bronze  with  standard  '  j-inch  fittings 
and  is  easy  to  install  and  adjust,  for 
further  description  see  Hulletin  (>!  (% 
411. 


If  your  requirements  call  for  compact 
selenium  stacks  for  operation  in 
cramped  quarters,  these  new,  higher- 
voltage  Ci-f'  selenium  cells  may  be  your 
answer.  1  heir  IH-solt  d-c  output  means 
you  can  design  stacks  which  are  about 
2  4%  smaller  than  possible  with  12- 
volt  cells.  I'he  improved  aging  char¬ 
acteristics  of  these  cells  is  made  pos¬ 
sible  by  a  new  (>.f  evaporation  process 
which  deposits  selenium  on  aluminum 
with  greater  uniformity.  Stacks  are 
available  with  rated  outputs  of  IN  to 
126  d-c  volts  at  0.14  to  1.20  amperes 
with  inputs  of  2  4  to  INO  a-c  volts.  See 
Hulletin  CfKA-4280. 


This  new  t<-f!  battery-operated  elecs 
ironic  voltmeter  combines  the  porta* 
bilily  of  an  ordinary  low-scnsiliviip 
multimeter  with  the  high  sensitiviip 
and  versatility  of  a  line-voltage-o|x  > - 
aied  vacuum-tube  volinielcr. 

Its  weight  is  only  4  pounds  (with 
batteries),  its  size — 3'x6'xH',  but  iC 
measures  a-c  attJ  J-c  foltage  in  7  rangeg 
from  0-1  to  0-1  (MM)  volts,  </-c  currmi 
in  4  ranges  from  0-1  to  0-UMM)  milli* 
amperes,  rrustanct  in  4  ranges  from 
1(M>  ohms  to  10  megohms,  mid-scalfl 
value. 

I)-c  input  impedance  is  1 1  megohms 
on  all  ranges.  A-c  input  impedanie  is 
0.4  megohm  shunted  with  20  mmf  oit 
all  ranges.  Frequency  response  is  flat 
within  4  per  cent  up  to  I  4,(M)0  cycles 
on  all  up  to  and  including  the  O-IOO- 
volt  range.  More  data  in  Uulletia 
CF.(--622. 


Ci-f.  time  meters,  with  dependable 
Telechron*  motor  drive,  are  especially 
useful  in  recording  the  operating  lime 
of  radio  transmitters  or  other  elec¬ 
tronic  devices  so  that  lubes  may  be  re¬ 
placed  before  they  fail.  They  record 
operating  lime  in  hours,  tenths  of 
hours,  or  minutes,  and  are  supplied 
for  1 1-,  11  4-,  2  40-,  or  460-voll  opera- 
titin.  The  case  is  of  molded  texiolite 
to  harmonize  with  other  (i-F'  3*z-inch 
instruments  mounted  on  the  same 
panel.  You'll  find  more  description 
along  with  dimensions  and  pricing 
information  in  Hulletin  CfFC-472. 

PJ.  ra  <Jg. 


TIME  METERS-TO  CHECK  TUBE  LIFE 


NAME 


COMPANY 


NEW  BATTERY  OPERATED  VTVM 


Oanaral  nactvk  Company,  Section  Oa07-S 
Appovotws  Deportment 
Schenoctogy  S.  N,  T. 

Pleats  tend  me  the  following  bwHetinsi 

(fedKore:  IT]  for  reference  eefy/  hr  pfeeeitg  at  fctmtedfafe  prefect) 

D  OIA-SSSO  Selenlom  rectMert  Q  OIC-473  Time  meters 

C]  OIC-411  Flew  Interlock  Q  OIC-A33  Ooctronlc  voltmator 

□  OIC-4S9  Delay  lines 


NEW!  WATER-FLOW  INTERLOCK 


TIMELY  HIGHLIGHTS 
OmCOMPONENTS 
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A  money-saving  tip  on 

NTACTS 


LfaOING  users  of  Stackpole  contacts  for 
original  equipment  have  saved  money,  assured 
greater  product  dependability,  not  only  by  having 
us  recommend  the  most  suitable  method  for  attach¬ 
ing  contacts  to  their  arms,  hut  also  by  letting  us 
handle  this  specialized  attachment  job. 

Based  on  long  experience,  Stackpole  engineers 
are  fully  familiar  v^ith  the  advantages  and  disad¬ 
vantages  of  the  various  attachment  methods  for 
different  contact  materials  and  applications.  The 
best,  most  economical  method  can  quickly  be 
selected— and  the  entire  operation  handled  on 
modern  equipment  and  in  such  a  manner  that 
contact  performance  or  durability  will  in  no  wise 
be  impaired.  Scrap  contacts  are  eliminated— you 
pay  only  for  those  supplied  in  complete,  properly 
attached  form. 


WRITI  FOR  CATALOG  13  describing  Stackpole  contact  typ«s 
and  containing  a  wealth  of  helpful  contact  data  including  choice 
of  contact  materials  and  contact  attachment  information. 


STACKPOLE  CARBON  COMPANY,  St.  Marys,  Po. 


T-V™^ 


the  new  OllMDliT  type  12LP4A  TELHROH* 


P0rmH»  Bharpm  tpcf  loctur 


mmi 


N«w  Du  moot  qroY  pkrtm 


Specifications 


0««raU  Length  IBm 

Dta—tec  ol  Bulb 

UmIuI  Scieen  DiaMtw  11" 

Bom  .  Duodeoed  S  Pin 

Bulb  Contact  ....  Rncanaed  Snail  Cavity  Cap 
Aaodo  VoMog*  ...  11.000  Volts  D.  C. 

Grid  No.  2  VoHogo  250  Volts  D.  C. 

Focttslng  Coil  Cuiront  110  Appros.  Ma  D.  C. 

loa  Trap  CuiTsot  120  Appeos.  Ma  D.  C. 

Grid  No.  1  CIteuH  BssMoncs  1.5  Max.  Msgohms 


For  the*  first  time  this  popular  tube 
type  is  offered  with  all  the  refine¬ 
ments  of  the  Du  Mont  design. 


Modification  of  the  Bent  Gun 
makes  possible  the  use  of  single 
or  double  magnet  beam  benders 
thus  assuring  direct  interchange¬ 
ability  with  other  12LP4’s,  yet  as¬ 
suring  that  extra  sharpness  pos¬ 
sible  only  with  the  Du  Mont  gun 
structure. 


An  ideal  tube  for  improving  the 
performance  of  existing  receivers, 
using  the  Type  12LP4,  or  for  incor¬ 
poration  in  new  receiver  design. 


Literature  and  quotations  on  request 


MIEN  B.  OU  MONT  LABORATORIES,  INC.,  Tibt  Oivisioi.  CHftoi,  N.  J.  Plaiits  «t  Alhraed  Mi  Pmaie.  N.  J 


I 
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DC  SL'IM’I  Y 
o  .1J5  \  DC';  0-5()t)  VDC': 

I)C'  rrKulatoi  ±  O.S'y  ; 
l.’-S,  5<N»  ma 


I  tic  Iili  i aliitf  i>.  axailahlr  i>ti  r^<luc^t  C'atal<i«  A  l(M'< 

:  \l  rrKiilat"t>  I  ,  C  atalog;  H  1<M'J  (  \i>t<alroii«  aixl  DC  Mip|il>»)  . 

LITERATURE:  »  alal-n;  t  1'*^'*  (vm>uix1  ci>in|>imriil>  aixl  toxirritr )  ;  .Saliiral'h- 
t  'rr  Krail'T  Icvhiiual  Data  siwls;  ‘‘Aircralt"  hsik  of 
t  111  raillv 


MittI  foiN§Htnif.  im\ 


STAMrO«0.  CONN. 


MAMUftcruKIS  W  A(  IIM  IKUCATOtS  60  ANO  400  (YQfS  KGUlATfO  0(  fOWR  S0UK(S.  ElKTIONK 
mvtIIOIS  VOITAGI  IfFEKNCf  STANOAtO  CUSTOM  KiUT  TIANSTOlMCtS  SATUtAUf  COM  lUCTOtS 
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*i(>  »  S  t  I  K  Kl  t.T’l  \T«)K 
•  II -S'  ;  irKiilaliiai .  4i«i  l  yclr*  » 
Itl^C  ;  5*C*  ilisloition.  .S(l  \  \  to  .T 
K\  A  <a|utitir' 


NOH  AT  KISS' 
fi  I,’  ’ll  4(*  1,’5  \  Dt  tnaii  ,!Stl 
anii»T«"i .  triiulatfil  i.  OJ-S':  .  lai  nr 
40)  i>il»  iiiptit 


■fiKl  CST  I  1'  .M  TO 
TK  SNSIOKMh  K 
I*  I.UI  \  \.  4oii  t  >clc\  5  aixl  15 

aiiijicrr' 


SATI  RAULK  CORK 
KKACTOR 

For  maunctic  aiiiplihcr  cirruits.  Rc- 
qtMxt  (lata  hi>>k. 


ELECTRONIC 
EQUIPMENT 
FOR  AVIATION 


MOOil  V$-SO-SO 
SO  «otH  (w  SO  mo. 


MOOfl  31St 
0^32S  volH;  US  1 


•  PreblamiT  Sorenson  P'nKineors  are 
always  at  your  service  to  help 
solve  unusual  applications. 


MOOEl  E-«-15  I  MODEL  SOOt 

6  voitt;  1  3-13  amptrts  |  0-300  voHi;  300  ma. 

WRITE  TODAY  For  Catalog  B1049  For  The  Complete  Line  And  Price*. 


raiariiiD  avi.  •  STAMEOto,  conn. 

MANUFAcrunn  of  ac  ink  hgulatok.  m  ano  aoo  aais,  (eguutfd  k  powei  soukes,  eiectionk 

MVEITOIS  VOIIAGE  lEFEIENCE  STANOAtO  (USTOM  KNIT  TIINVOIMEIS.  SATMAIIE  (OtE  RAnOIS 
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The  new  trend  m  television  is  to  receivers  of  hiRher-than-ever  quality  ...  at  lower- 
than-ever  prices! 

The  **power“  behind  this  fast-nrowmR  swin^  is  Federal’s  Mini.-iture  Selenium 
Rectifier  ...  a  vital  f.ictor  in  t>rin|(inK  hotter  television  to  more  j->eople. 

SoleS’Wise  manufacturers  are  utilizinK  this  revolutionary  conqwnent  to  drasti¬ 
cally  reduce  the  si/e,  weight  anti  cost  of  TV  receisers  .  .  .  hy  eliminating  heavy,  bulky, 
expensive  po\ser  translormeis  . . .  expendable  rectifier  tut>es  . .  .  filter  chokes. 

Specifically  designed  for  television  service.  Federal  Miniature  Selenium  Recti¬ 
fiers  ore  readily  avuilal>le  in  ratings  to  cover  the  full  range  of  TV  power  requirements  of 
sets  using  fronx?  ’  to  JO"  picture  tubes. 

Write  today  for  full  information  Adtlress  Dept.  F-OIS. 

Made  by  America's  Oldest  and  Largest  Producer  of  Selenium  Rectifiers. 


i’i'dcral  Ti'lcphonc  and  Radio  Corporation 


SiLfNIUM  ond  INTIllN  DIVISION  100  KINGSLAND  ROAD,  ClIfTON,  NfW  JttSEY 
In  Conodo  f#d«rol  Elvctnc  Mani,ifactw'ing  Compony.  ltd  .  Montr^ol.  P  Q 
Eaport  DifttfibwtO't  Interrot'Onoi  StOndcKd  Electric  Corp  ,  67  ftrood  $*  .  N  Y. 
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"  Kenvon  ■ 

TRANSFORMER  CO.,  Inc 

840  BARRY  STREET  •  NEW  YORK  59,  N.  Y 


TRANSFORMERS  AT  WORK— JAN 


For  many  years  the  manufai  ture  of 
transformers  was  cirntrolUnl  by  in¬ 
dividual  manufacturer's  ingenuity 
and  ability  t<urether  with  his  cus¬ 
tomer’s  desires  and  re«iiiirements. 
Inevitably  there  were  as  many  dif¬ 
ferent  constructions  and  variations 
for  any  one  type  of  transformer 
as  there  were  manufacturers  and 
customers.  Kach  design  duplicated 
the  function  of  another  and  yet,  no 
two  were  physicall\  interchange¬ 
able. 


This  l)ecame  most  obvious  at  the 
Invinnintf  of  the  last  war  for  each 
branch  of  the  jfovernment  .services 
had  its  own  s|KH  ification  for  com- 
jxinents-transfornu-rs  as  well  as  all 
other  electronic  comixmeiits. 

Development  of  new  equipment, 
production  on  existiiiK  designs,  and 
replacement  of  parts  for  existinjf 
equipment  all  presented  their  own 
problems  when  it  came  to  duplica¬ 
tion  and  interchange  of  supplies, 
.'standardization  was  i ni i>f rat i rr ! 


Therefore,  the  Standards  Avrency 
was  established  by  the  .Armed 
Forces  to  correlate  manufacturing 
procedures  and  devi.se  one  l)est  de- 
sitrn  for  a  particular  job— satisfac¬ 
tory  to  all  military  arms,  readily 
available  and  always  interchange¬ 
able. 


Now  —  KENYON  gives  you  the  complete  story  on  JAN. 
Since  the  inception  of  Joint  Army  and  Navy  specifica¬ 
tions,  KENYON  has  built  jAN-type  transformers  for  lead¬ 
ing  manufacturers  throughout  the  country. 

For  more  than  20  years,  the  KENYON  "K"  has  been  a 
sign  of  skillful  engineering,  progressive  design  and 
sound  construction. 

Consult  our  engineering  staff  today  on  your  JAN  prob¬ 
lems  —  at  no  obligation  to  you.  Call  or  write  now  for 
a  representative. 


Transformers  created  a  much 
Kreater  problem  than  other  com¬ 
ponents  due  to  the  many  styles  anil 
variations  in  existence,  nevertheless 
standard  specifications  for  the  vari¬ 
ous  components,  including  trans¬ 
formers,  were  devised  by  the 
Standards  .Agency  thru  study,  de¬ 
velopment  and  constant  testing. 

Thru  extensive  re.search  in  new 
products  and  methods,  we,  at  Ken¬ 
yon,  are  able  to  priMiuce  high  qual¬ 
ity  transformers,  in  accordance 
with  the  .lAX  Specification  for 
transformers,  namely  .I.AN-T-27. 


If  you  have  any  questions  on  .l.AN 
Transformers,  do  not  hesitate  to 
call  upon  Kenyon's  engineering 
staff. 


(ADVERTISEMENT. 
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1  SUB-HMIITVRE‘^OEO  MISSILES"  FUTERS 

^ar  arruriU  rraiufw  dHall*  of  thn  d«irlopinmt  in 
minlaluritaltan  innil  h*  omillMl.  II  ran  hr  told,  hnn  - 
r«rr,  lhal  all  ti«  rhannrb  arr  mntainrd  in  a  total 
inlnnir  ol  I  a  nhir  inrhra  or  3  ruhir  inrhr*  prr 
rhannrL 

2  TONE  CHARNEL  F1.TERS 

\*  ailahir  foi  rithrr  170  or  310  ririra  ipariof  hrlocrn 
ihannrU  Throe  Hltrii  hair  rrrriird  Hiitr  arrrp- 
lanrr  and  air  ritirmrii  popular  amoni  manufai 
luirii  of  rariiri  lrlr(iaph  rguipnirni  In  aildilHin 
lo  Ihr  man>  itandard  l)pra  of  lonr  tillrn  or  air 
aupplring.  iprrial  rhararirriilira  ran  rradili  hr  in 
roiporalrd  inlo  draifni  |o  auit  >our  appltralwn 


WRIT!  FOR  TECHNICAL 


mi 

Hu/uteii  &  Qo4fVfXCiH4f. 
CONKERS  2.  NEW  YORK 

c«l  I 


CRYSTAL  EUHENT  CNANNEL  FILTERS 

Thmr  r\trrnirl>  xharp  nidr  hand  flitrra  rmpto^mg 
rriitali  and  Inrnidal  roila,  «rrr  ao  rompart  iKal  thry 
orir  luhatilulrd  in  Air  Korrr  rqnipmmt  for  ordinary 
I.K.  Iraniformrra.  Krault  «aa  trrmmdoaa  improrr- 
mrnt  in  arlrrliiity  and  lignal  to  noiar  ratio.  Wr 
drtiird  grrat  uliafarlion  from  Ihia  achirvrmmL 

TELEMETERIN8  FILTERS 

Among  thr  rarlirvt  to  hr  rmpioyrd  in  thr  improird 
Irirmririing  ayitrm  non  in  gmrral  nar.  PartinUar 
allmtion  hai  hrrn  paid  lo  linrarily  of  phaar  ihift 
and  good  traniimi  luppimaion  aa  »rU  aa  higli  inUr- 
rhannrf  attmualion  in  order  to  rliminatr  diatorlian 
m  Irtrmrtrrifig  rrrrplion. 


ALL  INQUIRIES  WIU  BE 
PROMPTLY  HANDLED 


Exclusive  Manufacturers  of  Communications  Network  Components 
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wkidi  trt 

•tilt  ollMr  iMdHIl  IMittt. 


TV  RECEIVER 

M^NUE^C^URtRS 


DEFLECTION  YOKE  SWEEPS 
Iff  WITH  HIGH  EFFICIENCY! 


o//  rr7/f 


’or/f  eo////r/r/fre  i9f _ 


GENERAL^  ELECTRIC 
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Requires  only  20  watts  of 
horizontal  input  power  from 
260-volt  supply! 


A  70®  tube  is  tough  to  ssseep— and  to  do  it 
correctly  takes  a  l«»tof  povser,  particularly 
at  1 3- 1 4kv.  Mt)st  yokes  today  loseelhciency 
hen  recjuired  to  sweep  wide-angle  tubes. 
Now  an  improved  Cieneral  tlcHTtric 
Deflection  Yoke,  ready  for  delivery  to 
manufacturers,  licks  the  problem  from  the 
inside  out.  Ci-b  engineers  at  Electronics 
Park  found  that  the  key  to  more  sensi¬ 
tivity  and  greater  efficiency  was  in  the 
design  and  position  of  the  \oke  windings, 
lit  get  a  w  ire  pattern  that  would  assure  a 


high  degree  of  uniformity  of  the  mag¬ 
netic  field,  they  designed  an  improved 
machine  that  w  inds  coils  with  knife-sharp 
precision  and  w  ithout  distortion.  This  prtH- 
ess  now  helps  turn  out  yokes  that  provide 
accurately-shaped,  straight-sidc'd  pictures. 

For  applications  rc‘c{uiring  high  effi¬ 
ciency,  the  new  yoke  is  available  with 
ferrite  core.  The  complete  Ci-E  line  of  tele¬ 
vision  components  also  includes  ion  traps, 
foe  us  coils,  horizontal  sw  eep  transformers, 
size  and  linearity  controls,  (ieneral  Elec¬ 
tric  engineers  w  ill  be  glad  to  consult  with 
you  on  the  applications  of  these  compo¬ 
nents  to  your  designs.  Vi'ire  ttr  write: 
(ifHirui  Llectru'  Company,  Parts  Section, 
lUectronics  Park,  Syracuse,  New  York. 


RAI  Vt  I  PART  l.'V  100.000  <OR  BETTER)  .OOI% 


The  controlling  unit  of  these  frequency  standards 

i,  4  bi-metallic  fork,  temperature-compensated 

«r>d  hermetically  sealed  against  humidity  and  van- 
ations  in  barometric  pressure.  When  combined  with 
related  equipment,  accurate  speed  and  time  con- 
.trols  are  afforded  by  mechanical,  electrical,  acous¬ 
tical  or  optical  means. 

Instruments  ol  our  manufacture  are  used  exten¬ 
sively  by  industry  and  government  departments  on 
such  precision  work  as  bomb  sights  and  fire  control. 

Whatever  your  frequency  problems  may  be.  our  engi¬ 
neers  are  ready  to  cooperate. 

r.qytt.ng  fyrthe,  detclt.  p/eo,e  .pecify  thy 
Typy  Nymbyri  or,  ^hkh  ,n(ormai,on  n  dyvryd. 


EOR  rSK,  IN 
SVi  H  FIEEDK  A.H 

IVIITIM 

UnOMMT 

uuiria 

nil  VtEI  flOTOCItflT 
VISCOlITT  KUNIEKIT 
MaEM  riTsia 
TELEKTEIIK 
IIIIITIOI  CWITIII 
Fllll  aON 
CIEIIUI  lEICTIM 
MVICITtOI 
SCMXH  UWIXIMIES 
IIIKTIIIl  lEUEICI  UR 
tCCII/kTE  SPEED  COITIM. 


TTn  INI-t.  lASIC  UNIT 
IraqvMictM,  200  !•  1S00  eyelet. 
OivMar*  yyd  MvlHpl'ei't  e.eiUble 
far  lawar  MflWr  (requeneiei. 
Mlniaturiwa  rmd  JAN  eonttruetlon. 
OaEptA.  4  voMt. 


TYPE  200S.  UTIUTY  UNIT 
eontitft  of  Type  2001-2  end 
booiter  lo  provide  10  oettt  et 
1 1 0  V  e»  40  eye.  Input.  SO-1 00  eye. 


TTTC  tiaiA.  IM.  STANDARD 

Ontpiitt,  40  cy.Js.  0-110  VolH. 
(20-240  ey  (ffipuli**. 

so  iOO  eyelet,  45  W. 


American  Time  Products,  tne 


589  rink  Avymmy 


/Vrw  York  If,  ft,  Y. 


TYPE  2111.  POWER  t.-NsT 
50  W  Output  0  110  V  et  40  eye 
Inout  50  100  eye..  775  W. 
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NOW  BRINGS  YOV  THE  NEW 


.^AfACtroiiS 


if  STURDY 
if  HUMIDITY  PROOF 
★  -35°  to  100°C. 


^  ^  —a  solid  synthetic  thermosetting  compound,  developed  by  C  D  engineers  for  use 

in  Royal  Tigers  —  provides  new  sturdy  construction  for  operation  at  temperatures 
from  — 3^°C  to  3^100®C. 

Royal  Tiger  (lapacitors  are  Polykane  impregnated  and  hlled,  resulting  in 
exceptitmally  uniform  electrical  properties  and  performance  over  extra  long 
service  life.  No  oil  or  wax  used  within  capacitor.  End  seal  or  impregnant 
will  not  flow  at  any  temperature. 

Royal  Tiger  Capacitors  now  make  possible  a  sundardized  line  of  tubulars 
for  operation  at  temperatures  up  to  IO()*C.,  thus  eliminating  need  for  stock¬ 
ing  low  and  high  temperature  oil  or  wax  tubular  capacitors. 

For  full  details,  write  for  Bulletin  RT549.  TORNELL-DUBILIER  ELECTRIC 
CORPORATION.  Dept.  K-50,  South  Plainfield,  New  Jersey.  Other  plants  in 
—  ^  New  Bedford,  Brookline  and  Worcester,  Mass.;  Providence,  R  I  ;  Indianapolis,  Ind., 

and  Nubsidiary,  The  Kidurl  <  urp.,  <  Irstljiid,  Ohio. 


1  Type  3A 

715774-1 

115  Vd.c. 

31b. 

72  oz.  in. 

3-15/32” 

3  in. 

Flange 

,  Type  5A 

51724  1 

115Vd.c. 

10  lb. 

55  oz.  in. 

6-11/16" 

3 Vi  in 

Brocket  type 
Base 

1 

FEATURES  •  Convenient  mounting 

•  Accurately  ground,  true  running  ihaft  extensions  •  Self-contained  terminal  blocks 
Low  power  consumption  •  Consvrvafive  electrical  design,  low  temperature  rise, 
large  creepage  distances  and  air  gaps 


COMPARED  WITH  ALTERNATING  CURRENT  SYNCHRO  UNIT 

i  Much  grratpr  torque'  available  fransmiision  ol  dofa  from  one 


than  from  same  sue  A  C  Synchros. 
•  Both  are  used  primarily  tor  the 


point  to  onother  Both  serve  as 
remote  indicators  or  repeaters. 


Step  Motor  Booklet 
Just  Printed  Gives 
Complete  Details 
ASK  FOR  A  COPY 


MMttttl 

llilttll 

Minii 

WMttlT 


ARMA  CORPORATION 

t  %  4  l«th  STREET  RIOOKLYN  It  N  Y 

SUBSIDIARY  OF  AMERICAN  BOSCH  CORPORATION 


AMAA  AtCftKAl  MtOlvMt*  A4MA  ITNCMtCA  AAMJk  iMMntUN  ttOPOt)  A«MAA  MBtfCTlON 
OrnttAfOtl  AMlA  mKMANKAA  OtfPtMMYlUl  II^AIAA  MTNMAIMO  VOAtAOl  COMPAtATQI 

IIWCH4MI%M%  INMnrtiAl  CON't^S  IfMitifAllON  OfV*CM  MAVlOAttOI*/ 1 
Ltmmm  '^tOikhAYIC  MIMCI’OM  ttmiA 


I  «*1.U4  anM  LA0P.44A  imam* 
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Combines  all  the  Desirable  Properties  of  Formvar  and  Nylon  Coatings 


Belden 


Years  of  development  work  have 
prixiuced  this  new  and  sufserior  mag¬ 
net  wire  insulation.  Belden  Nvlclad* 
Magnet  VC’ire  combines  the  desirable 
properties  of  Formvar  and  Nylon 
types.  Its  tough,  durable  coating  elim¬ 
inates  the  need  for  papier  or  textile- 
covered  wires  (in  many  apiplications ) 
and  reduces  winding  space  require 
ments.  Nylclad*  provides  increased 
toughness,  increased  solvent  resist¬ 


ance, and  resistance  to  softening  under 
heat;  it  is  not  subject  to  solvent 
crazing.  Nylclad*  means  improved 
windability  —  more  compiact  coils  — 
many  over  all  plus  values  at  no 
increase  in  price. 

It  will  pay  you  to  investigate 
Nylclad*  Magnet  Wire  —  another 
Belden  development  that  makes  for 
lower  over  all  costs.  Write,  today, 
for  test  dau. 


MAGNET  WIRE  Belden  Manufacturing  Co.,  4625  West  Van  Buren  Street,  Chicago,  Illinois 
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PRECISON 


ATTENUATON 


3000 


me 


Patents  applied  for 


•  VSWR  less  than  1.2  at  all  frequencies  to  3000  me 


Turret  Attenuator*  featuring  "Pull  —  Turn  —  Push" 
action  with  0,  10,  20,  30,  40,  50  DB  steps. 


HK|«IH«e  are 
lavHed  eeacernlng 
llagle  pode  and  turrets 
having  ather  characteristics 


I  Accuracy  I  .5  DB,  no  correction  charts  necessary 
#  50  ohm  coaxial  circuit.  Type  N  connectors. 


STODDART  AIRCRAFT  RADIO  CO. 


6644  SANTA  MONICA  BLVD.,  HOLLYWOOD  38,  CALIFORNIA 
Hillside  9294 
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/N  MOTOR-COMTROL  CIRCUITS 


Available  now... new G-E 
lube  socket  (101J328)  that 
resists  the  heat  produced  in 
heavy-duty  service.  Made 
of  asbestos-filled  phenolic 
material,  with  special  high- 
temperature-alloy  spring 
contacts  that  won’t  lose 
their  elasticity,  and  an  open 
design  allowing  generous 
air  circulation.  Universal 
type:  takes  both  the  medium 
4-pin  base  used  in  the  GL- 
3C23,  and  the  super-jumba 
base  used  in  the  GL-5544 
and  GL-5545.  Mounts  either 
above  or  beneath  a  panel. 


GENERAL  M  ELECTRIC 


are  gas-fillcti  tuht-s  especially  suited 
tu  armature-control  work,  which  in- 
solses  a  higher  current— these  ihyra- 
trons  h.i\ing  a  charge  of  inert  gas 
twice  that  ol  less  modern  types,  to 
otlset  any  absorption. 

I.ong,  cost-sas  ing  life,  from  features 
like  the  higher  gas  charge  of  the  (iL- 
and  (il.-S^-l5,  gives  txlra  tube 
talue.  Let  (teneral  Flectric  tube  engi¬ 
neers  work  with  you  in  choosing  thy- 
ralrons  that  will  accent  your  equip¬ 
ment’s  economy,  help  assure  its  reli¬ 
ability,  extend  its  performance  span! 
Phone  your  nearby  (i-L  electronics 
tifftce,  or  wire  t>r  write  f  iectroHUs  De¬ 
partment,  Cieneral  I  Itctrii  Company, 
behenectatiy  5,  Sew  York. 


More  Cieneral  Flectric  thvratron  tubes 
are  built  and  sold  than  any  other  make. 
Here  is  leadership  ...  a  signpost  for 
the  designer  of  motor-control  circuits, 
pointing  to  where  experience  and 
proved  tube  quality  are  waiting! 


(  hoice  of  types,  too.  is  virtually  un¬ 
restricted.  In  the  wide  range  of  (i-F 
thv  ratrons  w  ill  be  found  the  right  tube 
—  small  or  large,  ideal  in  its  design 
characteristics — lor  your  equipment. 


I  hree  pvipular  (i-F  thyratrons  are 
shown  here.  Fach  has  its  special  area 
ot  application.  Fhe  (iL-(C2.'f  is  a  gas- 
and -mercury -vapor  tube  for  motor 
held  control,  where  inductive  loads 
are  heavy.  'Fhe  GL-5544  and  (»L-5545 


Filament  voltage 

2.5  V 

2.5  V 

2.5  V 

FHamenl  current 

7  amp 

1 2  amp 

21  amp 

Peak  anode  voltage, 

'  forward  and  inverse 

1,250  V 

1,500  V 

1,500  V 

Peak  cathode  current 

6  amp 

40  amp 

80  amp 

Avg  cathode  current 

1.5  amp 

3.2  amp 

6.4  amp 
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STATION 


ANTENNA 

EQUIPMENT  IS  USED  THAN  lANY  OTHER  KIND! 


HIKI'S  WHYl  Tli«  lopncl(h  •ngin««ring  that  only  the  «rorWt  lorgait  onttnno  aguip- 
nant  tpacioliiti  <an  glv*  .  ,  .  tha  wnitorm  d«p«ndability  ol  Andraw  oguipmant  .  .  . 

*ti  iwporior  partormanc*  .  .  .  tha  to<t  thot  only  Andraw  mohat  o  coin£N^  lina  of 
Hiad  ttotion  antanna  agu<pniant. 

lut  that  !  not  oil.  An  impoting  poroda  oi  "tlrill"  inoinloin  Andraw  loodarihip. 
Soma  currant  Andraw  *'llriit”  ora  1)  tha  aidutiua  foldad  Unipela  Antanna,  2)  tha 
naw  Hwrricona  Modali.  3)  tha  Cornar  Rahactor  Antanno,  ond  4)  o  Vary  High  Coin 
Communicotioni  Antanna  toon  to  ba  onnouncad. 

COAXIAl  CAUU,  Type  757,  SiRfiiftcanily,  there  it  more  of  thit  Andrew  y*"  diameter 
table  now  in  ute  than  all  similar  mjkrt  romhined'  You  pet  a  bonus  of  extra  miles 
added  to  your  service  radius  because  loss  characteristics  arc  exceptionally  low. 
fOLDIO  UMIAOli  ANTINNAi.  Another  Andrew  "first'*  and  made  only  by  Andrew. 
Thousands  of  these  popular  antennas  are  in  use  at  fixed  stations  throufchout  the 
world.  More  new  stations  are  usini;  it  than  any  mher  antenna.  I’scrs  acclaim  1)  its 
quieter  recepium  prinlucrd  by  the  luounded  radiaiinc  element,  2)  the  excellent  im¬ 
pedance  match,  and  S)  its  Ktcaier  transmitiini;  coveraKe. 

f.xtra!  Now  available  in  Hurricane  Models  to  insure  uninterrupted  operation 
when  you  need  it  the  most. 

COAXIAl  ANTINNAS.  Most  economical  where  si);nal  tcvnoisc  ratio  is  hiph.  Above 
108  ,M<^S  only. 

CAXOtOlO  ANTINNAS.  If  )ou  operate  alonx  a  shore  or  border  line  and  want  your 
sipnal  to  cover  only  a  certain  180*  area,  this  rugged  antenna  is  made  to  order  for 
yiHi.  It  concentrates  your  signal  where  you  want  it  and  doesn't  waste  radiation  where 
you  don't  want  it. 

COXNf*  AIIUCTOR  ANTINNAS.  For  narfim  anfclc  io\xr4fie  or  poini  to-point  relay* 
ing.  C'onitnfratet  >i>ur  signal  in  che  cxaii  area  where  you  want  it,  using  a  60*  beam. 
Avoids  inierferenie  to  and  from  the  remaining  area.  For  the  72-76  and  14S>I74  MCS 
bands.  Only  Andrew  nukes  a  iommeriial  model  of  this  special  purptfse  antenna— 
another  Andrew  **6rst.** 


If  will  gey  yov.  foo,  to  ut4  Andrew  flied  itotion 
•qw'gmeM.  Write  for  Krfhmf  informotion todoyl 


VIKY  HIGH  GAIN 

COMMUNICATIONS  ANTENNA 

Ueen  fe  be  ennewecedf 

The  highest  goin  ontenng  in  mobile  communico* 
tioni  hittory.  It  Q£tuoilj^de|iv«M  th«  full  gain  of 
6.5  db  o%  cleim»d*wth«  »ome  ot  increosing  your 
gower  aVi  timesi  Think  of  the  economy.  Now«  for 
th«  firit  time,  you  con  cover  oreot  you  couldn't 
reach  beforel  It's  onother  goce-ietting  Ar>drew 
■  flril,’  frequency  ronge  >t  141174  MCS. 


i/./ 


l./r 


r.ili 


fwp 


•"..C 


IIUMUMI  UMi  IN  II  n  IT  .  II1III1I  .  liRKriMIl  IRIilRl  lllinill  .  IITIIII  IIRill  lint  •  lltll  Hlllill  lllinilT  •  eiltllTIII  lllllllllll  IIIINU 
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Here  O'e  A'S  Moq  mode  compooenH  for  »odar,  rodio. 

teievik'On.  e!ectr>c  oppliortc*.  teaMe,  <hem>cot,  metanurgi/al. 
got.  pvfioUum,  iwbber,  corbon  ond  foundry  oppfkotrovii. 

Here  you  are  most  apt  to  find  the  answer 
to  any  question  involving  technical  ceramics. 

The  Research  Division  has  developed  hundreds  of 
highly  successful  compositions  which  combine 
special  physical  characteristics  needed  for  unusual 
requirements.  Ihese  compositions  are  custom 
fabricated  to  your  specifications. 


AMERICAN  LAVA  CORPORATION 

CHATTANOOGA  5,  TINNISSII 


OrriCISi  MlTIOrOllTAN  AtlAt  471  lr««d  Si..  N«»«rh.  N.  MifcS«ll  2-IIS9  •  CHICAGO,  f  ClinUn  Si..  Coalrol  4-1771 

PHUADlirHIA.  I«4f  Noflli  t«»«d  St.,  tfwmfm  4-7$77  •  lOS  ANOClfS.  233  So«lb  Mill  Si..  M»l««l  4074 

NfW  INOIANO.  3t>S  trolllo  Si..  Combrldt*.  Klrklond  7.44ft  •  ST.  lOUIS,  1133  Woililatloo  Av«..  0«rfl«ld  4fSf 


A>S  Moq's  ffrteorrh  Diviiton  motnfoins  Oi.curcit«.  croit-tndeir^d 
rrrotdi  of  nU  reteorrh  findtngt  to  you  o  prompt  ontwor 
on  p-*  !b:.»  rv  of  fumithing  you  ony  $p«<ial  comb*no 

t  't  of  pKyt.roI  '>M>acfer.ttics  you  moy  find  detirobfe. 


REVERE  FREE-CUTTING  COPPER  ROD 

. . .  INCREASES  ELECTRONIC  PRODUCTION  , 


SIN<  t  i(*  iniroduiiion.  Revere  Free-<^uuinK 
C4>pper  hat  decisively  proved  its  great 
value  for  the  precition  manufacture  of 
copper  parts.  I 'set  include  certain  tube 
elements  re<|uirtng  both  great  dimensional 
precision,  and  eaceptional  finish.  It  is  also 
being  used  for  switch  gear,  high-capacity 
plug  connectors  and  in  similar  applications 
recfuiring  copper  to  he  machined  with  great 
accuracy  and  smoothness.  This  copper  may 
also  be  cold-upset  to  a  considerable  defor¬ 
mation,  and  may  be  hot  forged. 

Revere  Frce-(.!utting  Copper  it  oxygen- 
free,  high  conductivity,  and  contains  a  small 
amount  of  tellurium,  which,  plus  special 
processing  in  the  Revere  mills,  greatly  in¬ 
creases  machining  speeds,  makes  possible 
closer  tolerances  and  much  smoother  finish. 


'ITius  production  is  increased,  costs  are  cut, 
rejects  lessened.  The  material's  one  impor¬ 
tant  limitation  is  that  it  dt>es  not  make  a 
vacuum-tight  seal  with  glass.  In  all  other 
electronic  applications  this  special-tjuality 
material  offers  great  advantages.  Write 
Revere  for  details. 

COPPER  AND  BRASS  INCORPORATED 

kftmnJtti  by  Pmmt  Rexere  in  IRtil 
i.xtcmfit  e  Of/ites:  2  )0  Park  Avenue 
New  York  1 7,  New  York 

Milis:  Rmittmfrt.  ///.;  Detroit,  Lex 

imuht  snd  Rkrotiede,  Cnltit  Stu-  tMforri,  Msxl; 
Rom*.  S.  K 5a/rs  Offx<*s  m  Frmutmt  Citku 
DiitrxSmtori  Pxnrim’htr*. 


CUSTOMIRS  RIPORTt  ' 


*‘Tbif  materul  *ccmt  lu  machine  much  better  than  oar  |>re> 
vioat  hard  copMr  bar.  it  cuci  off  emoothi*.  takes  a  verr 
mce  thread,  and  does  not  clos  the  die.’*  (Fiectncal  pans.) 

'’Increased  feed  from  1*1/2*  to  6*  per  minute  and  do 
ff%e  at  one  time  instead  of  two  **  (Nsetten  parts.  | 

"Spindle  speed  increased  from  924  to  llAI  RPM  and 
feed  from  U065**  to  010^**  per  spindle  resolution.  ITiis 
resulted  in  a  decrease  in  the  time  required  to  produce  the 
part  from  OOb>  hours  to  .00^6  hours  Material  seas  capable 
of  faster  machine  speeds  but  machine  uas  lurnins  o*er  at 
Its  masimum.  Chips  cleared  tools  freeh.  operator  did  not 
hast  to  remove  by  hand-**  (Disconnect  studs.) 


'  I 
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M«r.  OSO-ELECTIONICS 


f^.b.  ^ato  Ako 


WRITE  FOR  DETAILS 


HEWLETT-PACKARD  COMPANY 


1824>A  Page  Mill  Road  *  Palo  Alto,  California 


(mlakonldni  instruments 

FOR  SPUD  I  AMO  ACCURACY 


The  ruu  hp  s(»^A  SlottiJ  Line  eni- 
plo\>  two  p.irallel  plane^  and  a  larf;t. 
iiriular  mural  lOivluitor.  inNtead  ol  the 
lonventKinal  toaxial  lonti^uration  I  his 
new  dcMcn  makes  possible  an  eleitrieal 
ly  stable  preiision  instrument  lapablc  ol 
last.  eas\  measurements  ol  unvarying 
auuraa.  Parallel  planes  and  lenlral 
londuiior  are  l>oih  mei haniially  rii;id 
Penetration  lieplli  ol  the  probe  is  less 


trilieal  than  in  coaxial  slotted  lines,  and 
leakayte  is  low  beeause  the  etfeetivc  sU« 
o)x.nm^  IS  less  than  .SM)1  referrcil  to  the 
loaxial  system  Residual  VSW'R  is  held 
to  less  than  1  01  Preibe  peisition  may 
lx-  reail  to  o  1  mm 

This  new  approai  h  to  the  Slotted  Line 
problem  makes  possible  the  manulae- 
ture  of  an  instrument  of  maximum  ae- 
eurai)  at  inoelerate  eost. 


RADICAL  NEW  "PARALLEL-PLANE* 


DESIGN  GIVES  -hp-  SLOTTED  LINE 


UTMOST  ELECTRICAL  STABILITY 


NEW  -hp-  415 A 

Standing  Wavo  Indicator 

The  mw  hp  JI^A  Sruruiinx  Wave 
InchiaUir  is  used  with  the  hp-  Slotted 
l.ine  to  determine  ituxial  rfatness  or 
measure  impetlame  It  consists  ot  a 
hi^h  ^ain  ampliher  td  loss  noise  lescl, 
operatin>(  at  a  fixed  audi«)  IrisjuerKy 
Arnpither  output  is  measuredhy  a  solt 
meter  with  a  square  law  calibration  in 
dh  and  voltage  standini;  wase  ratio 
I'he  hp  inA  I'  dirtit  rtadinx.  coiii- 
pait  ami  easy  to  use 

SPECIFICATIONS 
Fr«^«F«n<y:  e*  1.000  rpt.  7% 

I'uauvAciuY  300  to  3.000  <p«  Rupplt^d  •« 
pfaur  Amolr^D'  O  It  30  5 

ScPtitlvity :  0  3  wv  0>«*t  fwH  ic«<« 

No<t«  !•«•*  to  input  #Qu.v«i«nt  it  0  04  u* 
C«libp«ti«fl:  Eof  utD  «  tK  »Quor«  lo«  d«t*(tor 
60  db  >•*•!  <o*Dt*d  in  6  'onfpt  Accurocy 
•  0  I  db  p«r  10  db  tfo 
0«ht  C#fitr»l:  AdiutH  M«t«r  t«  (onvunipnt 
lavpi  tonp*  it  OP9FOI  30  db 

IftpiFf;  C«nitp<tt  to  Xtol  roctiRof  of 
beiomotof  t>ot  ot  S  *  S  v  doiivort 
opproi  •  3)  mo  to  •  300  ObM  borrottOF 
SUo:  13'  loo#,  9“  orido.  6**  b-pK 

0«t«  iwhioct  to  chono*  •  rbowt  notreo 


SPEC 

1  F  1  C  AT  1  O  N  $ 

Frequency  Ronq#:  500  to  4,000  ti 

nc.  Colibrotion:  Metric,  in  cm  ond  mm.  Vtr 

nter  reodi  to  0. 1  mm 

Impedonco:  50  ohms 

Sixe:  27"  long,  $"  high,  O"  wide 

Cofinoctlens:  Spociol  Typo  N  * 

Rttingt  Corriage:  Sail-bearing  probe  movement. 

dosignod  tof  mmtmum  VSWt 

Probe  depth  odjuttobie  Probe  resonant 

Residual  VSWR:  1  04  or  hotter 

circuit  tunobie  over  freq.  range  of  line 
Detector  may  be  stondord  cryttoi  or 

Slope:  Negliq  hie 

employ  borretters 

Do'o 

nt  to  (hone*  •  fAowt  nor<(* 
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Vocuum  prcKetiing  with  Kinney  Pomps  is  "the  touch 
of  gold"  in  out  times  Under  the  touch  of  low  absolute 
pressures,  scores  of  products  today  come  to  life  with 
new  qualities  product  improvements  that  make  sales 
curves  show  new  vitolity. 

In  the  laboratory,  Kinney  Pumps  have  played  a  big 
port  in  the  research  and  development  of  new  vacuum 
products  and  processes.  On  the  production-line,  too, 
you'll  find  these  same  pumps  "sluggm'  it  out day 
after  day,  year  after  year  People  who  know  vacuum 
processing  know  that  Kinney  Pumps  give  low  absolute 
pressures  quickly  —  economKolly  dependably 

Single  Stage  Models  ore  available  in  eight  sizes- 
capacities  from  13  to  702  cu  ft  per  mm  for  pres¬ 
sures  to  10  microns  Hg  abs.  Compound  Pumps  ore 


furnished  in  three  sizes  —  capacities  5,  15,  and  46 
cu  ft  per  mm.  —  for  test  pressures  to  0.5  micron  Hg. 
abs.  Send  for  Bulletin  V45  —  the  complete  story  on 
Kinney  Vacuum  Pumps.  Oil  Separators,  and  Vacuum 
Pumping  Accessories. 

Kinisey  Manufacturing  Company,  3565  Wash¬ 
ington  St.,  Boston  30,  Moss.  Representatives  in  New 
York,  Chicago,  Cleveland,  Houston,  New  Orleons, 
Philadelphia,  Los  Angeles,  San  Francisco,  Seattle. 
Foreign  Representatives:  General  Engineering  Co. 
(Radcliffe)  ltd  .  Station  Works,  Bury  Road,  Radcliffe, 
Lancashire,  England  .  Horrocks,  Roxburgh  Pty., 
Ltd.,  Melbourne,  C.  I.  Australia  .  .  .  W.  S  Thomas  & 
Taylor  Pty.,  Ltd.,  Johannesburg,  Union  of  South 
Africa  .  .  ..Novelectric,  Ltd.,  Zurich,  Switzerland. 
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Prodotei  any  form  of  volfoge  function 
including  linear  functions,  waveforms,  irregular 
functions  with  better  than  0,5*/.  dccurocy 


POSITIVE  O*  NEGATIVE  PUISES 


THE  MEW 

VARIFUNCnON 

POTENTIOMETER 


Gviil*d  MitsiUs 
Potiti«n  In^icotor 
Gyr9t<op9i 
Flight  Control 
lnttrvm«nU 
Own  Fir«  C«ntr«ll«r« 
Morin*  Otgfh  Soun^mg 
Apgorotwt 
■odor 

Sloifronk  Computort 


Flow  ConIroHort 
Flow  Motors 
Attonootors 
SorvO'Controllors 
Cor«orol-Applicotion 
Loborotory  Instrwmortfs 
Voltogo  Colihroting 
InitrwmonH 
FyrKtiortt  Simulotor 
Atftornotic  Corroction 
Toblof 


A  revolutionaiy  design  of  a  non  linear  adjustable  potentiometer 

This  instrument  comprises  a  helical  resistance  and  a  plurality  of  taps 
that  can  be  quickly  adjusted  to  produce  or  reproduce  any  desired  voltage 
indication  or  output,  as  a  function  of  angular  displacement. 

Voltage  forms  including  linear  functions,  lines  of  constant  potential, 
wave  forms,  and  any  irregular  curves  can  be  reproduced.  The  function 
form  can  be  varied  quickly  bv  shifting  the  taps  along  a  calibrated  scale. 

Available  with  shaft  extension  for  external  coupling  and  for  fixed 
functions,  as  required. 


C-flZ.  OM  U  RIIH  lOPAY  lOR  COMRl.t.lE  DEI  AHS  SO  OBLIGATIOS 

A.  F.  SMUCKLCjR  AM*  INC 

Electronic  and  Communication  Engineers  'and  Manufacturers 
202-208  TlUARY  STREET,  BROOKLYN  1,  NEW  YORK  . 
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would  roast  the  devi 


.  WON’T  ROAST 

VARGLAS 

SILICONE 


— A  u  \  IlGCtrlcol  IntulotInQ 

,ni  Tubing  and  Sleeving 

0  ^  lead  wire  and  tying  cord 

;r  •«L—i i  Eflicicm  at  500®  F.  or  more  in  some  applications — yet  com- 

"  pletely  llexihle  at  — 85®  F.  Resistant  to  moisture  and  lubri- 

\  eating  oil — flame  resistant  and  self-extinguishing — this  pio- 

silicone  tubing  and  sleeving  developed  by  Varflex  is 
luticMry  •(  the  itrongest  of  all  acctpteJ  insulating  materials. 

VorR«B  .  . 

Varglas  Silicone  is  a  combination  of  \'arglas — continuous  hlament  Fiberglas;  moisture  and  fungus 
proof;  will  not  burn;  strong  and  flexible  at  high  and  low  temperatures;  chemically  inert  .  .  .  and 
Silicone  High  Temperature  Resin — which  has  a  natural  affinity  for  Fiberglas;  renders  it  abrasion- 
resistant,  flexible  and  non-fraying.  Normalizing  process  removes  binder  and  organic  inclusions 
from  the  Fiberglas;  improves  electrical  qualities  and  allows  uniform  impregnation. 


Intrtiiaair  ihc  NL>X',  low  tost  V'ARKLO  Mrrtina  *nil  Tuhing  i(  y«>u 
tio  not  hatr  to  allow  for  an  unusually  hixf)  opcraiinx  temperature 
Samples  and  pntet  on  request  It's  Aexibte  It  takes  rough  handling 
withtiut  loss  of  dielettric  It  won't  fray  out.  Made  with  a  Fiherxlas 
htaid,  it  won't  supptirt  comhustioo  — YFT  (  (SSI'S  Nl)  .MORI'  THAN 
(  OTTO.N 


VARFLEX  CORPORATION 

30*  N  Jay  Si  tama.  N  V 


CORPORATION 

V*  MaLcrs  9f  ^ 

Ihctrkal  hmlatiag  y 
r«fcM9  Mif  5/Mvidg 


^W«M  maeI  mm  fff»«  ••mpUt  of  Vorflot  SKICONI  prod«Mf» 
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•  The  rn<:in«*»Tinp  laboratory  is  iho  alorl  p:iiar«lian 
of  Hl-Q  (|iialitv.  No  compoin-nl  ran  Im-  |»iit  into 
protlnction  until  it  lia>  |)rovrn  that  it  inrrts  Hl-Q’S 
rxartiii"  slainlanis  t<»  llir  roinplrtr  satisfartion  of 
these  terhnirians.  It  is  tlieir  further  res|>onsihility. 
to  see  that  stainlanls  are  ri^iilly  maintained  during 
|>rodii<  tion  rnn^.  In  addition,  Hi-Q  engineers  are 
always  availahle  to  work  with  voiir  engineers  in  the 
de\elo|)inent  of  roin|>onent'  to  inert  voiir  >|H-rific 
neetls.  Feel  free  to  rail  on  them  whenever  and  as 
often  as  you  see  fit. 

Ifon't  miss  ihv  Ipnimi  nt>tr  Hi-Q  Ihiltilofi.  If  you 
ha  ven't  rvrcii  t'tl  \oiir  ropy,  a  rite  to-tlay. 

JOftBCRS  ADDRESS.  740  BvlUvilU  Av«  .  N«w  Bedford,  Mo\i 


Hi'Gl 


SUtMceU,  ^ccuicutu  C'onft. 


PtANKLINVILLI,  N.  T. 


A 


fii 


lAlIt  OMKII:  N*w  York,  rhiladciptila. 

Detroit,  CSicogo,  let  Angoiot 

fxroor  ADDtlSS  41  E  4}r<d  St,  N*«  York  17,  N 


villo,  N.  Y.,  Jottup,  fa., 
Myrtto  toocti,  S.  C. 
USA. 
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5BLBNIUM  RECTIFIERS 


With  All  The  Features  You  Have  Been  Asking  For 

^  « - — — 1  UNIVERSAL  LOCATING  PIN 

^  Con  be  rotated  in  90  itept  on  either  li 

^  of  the  rectifier. 


For  instantaneous  identiFcation  of  recti* 
Fer  polarity. 

3  CENTER  COOLING 

Cooled  to  the  "core"  by  revolutionary 
spacers. 

4  SPRING  LOADED 

Each  spacer  acts  as  an  individual  spring  to 
guarantee  constant  assembly  pressure  under 
all  operating  conditions. 

5  NOTCHED  LUGS 

For  ease  of  wiring.  Hot  tin  dipped  for  ease 
of  soldering. 

6  HIGHER  LEAKAGE  RESISTANCE 

.  Protective  end  plates  of  XXP  Bakelite  insure 
/  highest  possible  resistance  to  ground  under 
/  all  operating  conditions. 

7  MODEL  NUMBERS 

Easily  recognized — indicate  current  rating 
of  rectifiers  in  milllomperes. 


EtCTIFICR  MODEL  300  ABOVE  (Dowbl.  S.i.) 

15  OTHER  MODELS  AVAILABLE 

C^vCbuL-l^»«^LX  SELENIUM  RECTIFIERS 

Give:  •  Longer  Life 
1*^7  •  Lower  Temperature 

•  Ease  of  Installation 


RECTIFIER  DIVISION 


INC.  415  North  CoHege  Avenue,  Bloomington,  Indiana 
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ptenMatary  wim&mg  of  D-M  HATTGA 
is  raqnirsd  fai  ordv  to  raiss  totoStoistaKs 
tlM  SMibly  to  a  apatliasht^  i^na  witV^; 
oat  incfaaatac  ttia  iwMtoaat.-^  ftohttom 
with  tiBtotratara.  TUa  tha  NLAIIOANIN 
doss  vacT  aflacttoaly. 

la  addhioa  to  tka  dtaitoiiiftHkMMaal 
charactariaiw  of  thaaa  1>>it  iAil^.ltow««ar, 
is  tha  otoatstoBBt  aoUncaifly  of  kvadia  frooi 
toool  to  aitool.  and  too  iath”  h 

—os  a  laaolt  of  oaaM^  ~  ~  ~ 

kaoar-hoar  aad  adatoHOfeMMlto  coBhto  aad 
drawisg  tstiwiquaii  ' 

^sofal  oOtos  tor  apaiH 
inportoat  phasa  of  aor  hHbM 
boon  anaUa  to  ottofa  Just  ti^t  yoa  iralo^ 
iag  for,  1st  as  kaow  jam  raqnirsniiara 
gladly  pat  oar  M  yaars  of  oa|M(laan  at  year 
dfapfasl,  aad  aappiy  yea  adth  tha  alloy  boat 
■aftad  to  year  naada. 


pH  eoatral  aaat  bs  aaaltatolhi  or  aatoawtic, 
or  boto,  too  tiaqiitatora  of  praeeaa  aahttiotia 
baa  to  bo  ohtitoB4^Hhi^H^|t  ia  order  to 
compaaaato  for  ifltoto  t^pkpalkaM  ahanga 
opoa  pH. 

To  Iiiiiaiiimnfo  Ihillii'iBiiii  Modal 
R  AotooieCk  pH  latotolar  ptaaMto  a  flow 
chiiiibw,  <Mr  bMflHnlM 
a  mistaaea  bulb  thanaooMtor  to  addWriii  to 
tte  steM  Mid  wAd  io 

mcaawi^pHL  TUs  ahhiaaia  toofaMaai^ 
is  aa  alawiiwt  ia  too  fogi-baih  dreait  of  a 
•table  DC  awpliftar  whaos  aaaaitiaity  ia  ac- 
cordiagly  aatiad  ia  ptoportiea  to  the  abaolate 
taaiparatara  of  too  proaoaa  aohttioa. 

To  Mmo  oMiptolo  occofocy»  tht 
tbcnnoaiatar  of  tha  Badoasa  Modd  R  pH 
Indicator  ia  aowtd  with  D-H  HYTIMCO* 
wire,  sapplsaMatod  with  D>H  MANOANIN. 
Tha  high  tamparataro  coafficiaat  of 
HYTBMCO  nnlHO  H  aariasaHy 'ooftoble  for 
thim  appKcattoo;  aad  tos  aboolately  adforai 
behavior  of  tWa  aloy,  thruaat  a  wide  taa* 
paratara  ranga,  hafpa  too  taltoaator  to  lacord 
pH  valaaa  wito  atawot  Mdtty.  The  anp- 
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aepBOin  I 
MM*  9f  m 


Molrgri  toor^d  fomovi  NtcHfomg*  ond  o*%r  $0 
olloft  for  fho  otocfricol,  •/•ctfod'c  and  hoof  troofing  fiotdt 


Driver-Harris  Company 

HARRISON,  NEW  JERSEY 


ilANCHIS  Chi<09«,  Dktroif.  CUvvIond,  Ltot  An9«Ut,  S«n  Froncitcto 
Manufoctw'«d  ond  told  Conodo  by 
Th«  I  GiEENINO  WIVE  COMPANY,  ITD.,  Hamilton.  Ontorio.  Conodo 


'4 


Srown  -Brockmeyer  solves  tough  insulating  problem 
S  ROGERS  DUROID  PART 


C*r^r«ti»n  %  <•#*«• 
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fABRICATING  DIVISION.  DEPT.  £ 

lt(H;KI{S  COKI’OKATION 


GOODYEAR,  CONNECTICUT 


^lUvNX  N  ItKCM  K  M I  \  I  K  rtt)iiirc«1  j  tlitp  iIejmei  anti  sIuihJ 
^ui>iu  inHut4i»ng  |M't  l(  had  lutii  |4»  towr  a  stvtl 

h«»u%in|(  tiir  a  «4»iM(uiiia(4>r  I  he  Hin  t  t)4iiiMit^  is  uvchI  l4» 
4  f.idial  nu4ld««^  k4Mtiituiia(ur  ilu  nlv^l)  t)iM>;nid  ’*()>na- 
LifK-  hrii>h  Idling  iti'>(4»r 

i  hr  prt»htrni  as  m  Itnii  a  inau  f  lat  \s  ith  (hr  ui)uii(d  c  let  ft  it  al 
ftnti  |th)sual  iharaiU  iisiu  \  aiul  a  fahruai«tr  tapahir  4*t 
ami  shapiiiK  ihc  part  liwtrsi^ii  rii|uiri ii't nis  Kiii;rrs  hllrtl  itu  hdl 
«m  |t«»(h  tiHiius  l>(  a  iut%  maurial  smiitar  in  iln* 

liital  pft>|H*f*>us  li>  s  lilt  .ini/t't!  hhre,  itutir  ihr  part  {stissitdr  It 
ttiuld  be  dravtn  t4»  ihi  m{uiritl  drpiti  a  virtual  in})tttsMhtliiy 
With  anv  «»thrr  lihrtuts  shirt  nuirnal  Out  lahruaim^  Disisitin's 
skill  aiitl  is}trrirntr  nut  thr  thalirnpr  td  |*r4Klutin^  this  miruatt 
pictr  Hiih  lAtHitMuv  and  vpittl 


llo9*r»  ability  to  fabrkata  this  comptax 
componant  in  on*  pioc*  tavod  th«  cw»- 
i«m«r  th«  problam  of  rodasigning  tba 
port  and  camplkoting  ossambly  with  fiva 
individual  piMos  of  intwlation; 


You  tjii  api'ly  iliis  \jmc  liiy:h  nrJrr  of  f jhrii Jlifi);  itfuirnty  (o 
)«>ut  rri]iiirrim-n(s  for  fibrous  »)r  Umiiuccvl  phenolic  pariv  Our 
rjner  of  hinh  qtuliiy  nuirruU,  our  spriialircii  knowIe<lge,  skilU 
iiul  faiiliiici  will  SAVE.  ^  OU  MONEY  —  AND  GIT  THE  JOB 
|H)NE. 


SPECIALTY  FIBRE  PRODUCTS 

MOLDING  AND  LAMINATING  PLASTICS 

COMPLETE  FABRICATING  SERVICES 

ELECTRICAL  INSULATING  BOARDS  AND  PAPERS 

Board!  •  Blanks  •  P'e  shaped  Preforms 

Hi(h  Strength  Molding  Compounds 

ON  FIBROUS  MATERIALS  AND 

OUROfOS  •  SHOE  PRODUCTS 

lafTHnated  Phenolics 

LAMINATED  PHENOLICS 

It’s  GENERAL  INDUSTRIES'  latest 

sound  reproduction  triumph 


The  GENERAL  INDUSTRIES  Co 


MODEL  250 

TAPE-DISC  Recorder  Assembly 


^  Records  on  tope 


NOW  . . .  for  the  first  time  .  .  .  Cieneral  Industries  offers 
you  a  revolutionary  new  type  of  recording  instrument 
—jor  both  tape  ami  tiisc  use.  Here,  indeed,  is  the  answer 
to  a  long-standing  need  for  an  all-purpose  recording 
unit  inexpensive  enough  to  be  incorporated  in  mod¬ 
erately-priced  home  entertainment  instruments. 

Yet,  despite  its  low  cost,  the  Model  250  Tape-Disc 
Recorder  offers  many  quality  features  ...  is  built  to  the 
same  rigid  performance  standards  which  characterize 
all  Cil  Smooth  Pouer  products. 

A  new  catalog  sheet,  describing  all  of  the  recording  and 
play-back  features  of  the  Model  250,  now  is  available. 
>XVite,  wire  or  phone  for  your  copy  toiiay. 


9i(  Records  on  discs 


^  Plays  any  78 
R.P.M.  Record 


DEPARTMENT  B 
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Mode!  303 

VACUUM  TUBE 
YOLT-OHMMETER 
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SPICiriC  ATIONS 


/’,  w*.  1200  ( **i/A  .i,tt$i»*t 

High  imhttg*  Pr*^«l 

Imftmt  KrififrfX*#  10  mug^kmt  fmf  fyimgtt 
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otPui  gait  UHomtltt  appluatt^ni 

■  f.  ¥•(«••• 

I  Sigmat  rr^.ini  uitb  i.itnun  Htgb  I  rtintncp 

i  iMlat  PffibtP 
KjHgt  20  tullf  ma%fmum 

t  I  P  Ut  :o  Ac  t0  100  .M.C 

tos  t2\  I  .  tap  i>i/rf 
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I  hnktliie  «•  4irl.  W  •  4  /ii. 

Shipping  Of.  6'  4  iOt, 

D*«l«r'»  N«t  Ari<« 

imilmUimg  IPi  I  Piaby,  .4Cl  •^(Phnii  p»>  hr 
anU  (ifvmnj  I  eaJ^^S^H.^S; 

.Iftriiort  ttigb  I  %  Pr.,bf.  S''.S0; 

.1*«#»for>  High  ImtUff  Ptfibt, 

Alf  a*  aiiabif  u  iib  tnlt  top  taif,  ■ 
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SUctwiUCA 


ERIE  RESISTOR  CORP.,  ERIE,  PA. 


LONDON,  INCIAND  • 


TORONTO,  CANADA 


ASK 


resistor 
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Stofxlofd  Styl«  T02A  Duol  Triiwmof 

wttK  mounftfig  pillort. 

^2^  ^*<101  nbbon  ffp«  »«rminolt  ON  ttond* 
0*4  Styt*  TS2I  Trimmer  for  dirocf  coo* 
nocHoo  »o  otHo'  compoNooH. 

CofwpoctTnmmof — CopocitQf  todiRor 
— Co*l  Dotign  A  comploPo  otciNoPor 
wfsif. 


§Whor«  tpociol  moNnfNtg  is  4owo4, 
stondord  Eri«  Stylo  TS2A  ond  Stylo 
557  Trtfomofs  con  bo  tuppbod  oiowntod 
on  bfociiots 


Two  Irimmof  olomonH  bocomo  ON  if»- 
fogrol  port  of  tb*s  co«l  form  ond  I.  F« 
top  toction. 


0Spocial  brocliot  ond  tofWMnol  orrongo* 
monts  or  duoi  Tftmmof  wnif. 


ELICTIONICS-Moy,  1950 


0A  compoct  ploggoblo  ouombly  for 
mounting  o  trimmor  in  pofOlM  witb  0 
plwg-tn  cryslol. 

©Spociol  tubulor  cofomk  trimmor  ond 
vorioblo  inductonco  Hoving  ono  com* 
mon  torminol. 

(1^  Spociol  tioohfo  Ivbwior  dwol  trimmor. 

©Slondord  frio  Stylo  557  Trimmor  wMi 
spociol  bont  rotor  torminol. 


Pictured  above  are  several  custom  designed  trimmers 
that  incorporate  the  elements  of  standard  Erie  Disc  and 
Tubular  Ceramicon  Trimmers  Elach  has  been  developed  tor 
a  specific  purpose,  and  each  does  its  job  efficiently  and 
economically.  Proper  design  and  precision  manufacturing, 
plus  our  years  of  experience,  are  the  keynote  to  Erie  quality. 

Look  at  these  units  carefully  They  should  suggest  the 
possibility  of  using  Erie  Resistor  know  how  and  facilities 
to  make  your  equipment  more  compact  and  more  efficient. 

Erie  has  the  most  complete  trimmer  line  in  the  industry. 
We  want  to  work  with  you  in  adapting  them  to  your  require¬ 
ments.  Inquiries  should  spiecify  complete  mechanical  and 
electrical  requirements. 
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rm  BRADLEY  itm 


SlLtNIUM  mcTiniKS 


COPFtlt  OXIDE  RlCTIflERS 


SEIF  GENERATING  RHOTOCEILS 


miNIUM  Uil 


SPECIFICATION  DATA 

1.  R*v*rt«  cwrftnt  ot  150  volH  DC  IS 
fni<ro<imp«r«»  moiimum  ot  pivt  77 
C.  to  minw»  50  C. 

3.  Forward  cwrront  ot  42  volts  DC  from 
700  microom|>oros  minimum  to  2  mil- 
liomporot  moiimum  ot  plus  72*  C.  to 
minvi  so  C. 

3.  THo  unit  iholl  bo  copoblo  of  oporot- 
tng  continuously  within  limits  ot  9S% 
rolotivo  humidity 


BRADLEY  LABORATORIES,  INC.  ill: 


82  MEADOW  STREET 
NEW  HAVEN  10,  CONN. 
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Now  an  induction  oscillator  which  is 
rugged  and  dependable  is  available  at 
a  moderate  price!  HAYDU  BROTHERS’ 
answer  to  your  problem  in  brazing,  an¬ 
nealing  and  hardening— where  localized 
and  zonal  heating  is  important— can  be 
solved  with  this  machine  of  infinite  uses. 

Maintenance  difficulties  are  overcome 
easily  in  the  induction  oscillator,  as 
Bill  Klinder,  with  his  many  years  of  ex¬ 
perience  in  electronics,  gave  every  con¬ 
sideration  to  make  each  part  readily 
accessible.  Replacement  and  repair  is 
simplified  by  listing  all  parts  and  their 
functions  in  a  schematic  diagram. 


We  welcome  the  opportunity  for  the  en¬ 
gineering  staff  to  analyze  any  particular 
problem  at  no  cost  or  obligation  and  will 
gladly  work  on  specified  samples.  Our 
production  plant  for  brazing  is  also 
equipped  to  undertake  consignments 
where  the  expense  of  a  complete  unit 
cannot  be  met.  The  induction  oscillator 
can  be  built  to  any  power  specification 
to  meet  individual  needs. 


HAYDU  BROTHERS 

PIAINFIEID  NEW  JERSEY 
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CAMIRA  AND  INSTRUMINT  CORPORATION 


A  Pliotogi'U|>liic  Record  of 
Oscilloscojie  images  in  One  Minute 


FAIRCHILD  POLAROID  OSCILLOSCOPE  CAMERA 
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3*4  I  4*4  PpiMt  mod*  in  on*  minwl*  with  th* 
n*w  Fo<rcK«ld  Poloroid  Ok«Hokop*  Com*ro. 


1  hr  Srit  f  ainhihl-l^ttiartthl  i^Mrilionropr 
i  amrra  i$  avaihihtr  al  lhr»r 

T*ktrOf>«a  IfK.,  Portloftd  Or*9on 
ll*<tronic  Tub*  Corp  .  Philod*lpKio,  Po 
Arowntny  loborolori*%  IfH.,  Winch*«t*r.  Mo%t 
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WILBUR  B.  DRIVER  CO. 


150  RIVERSIDE  AVE.,  NEWARK  4.  NEW  JERSEY 


ELECTRONICS  — Woy,  1950 
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TUBE  PERFORIMANCE 


THAN  EVER  BEFORE 
—  ELECTRICAL  ALLOYS 
MUST  Bi  BlTTiR 


SYLVALOY 
MODIFIED  HILO 
COBANIC 
TINSITE 
UNIMET 


RADIOCARB 

DUOCARB 

POLICARB 


MANGRID 


The  critical  requirements  of  television  circuits  demand 
better  tubes  with  finer  electrical  alloys  —  alloys  that  are 
superior  electrically,  chemically  and  in  physical  proper¬ 
ties.  A  logical  source  for  metals  to  meet  these  new  stand¬ 
ards  IS  the  Wilbur  B.  Driver  Company,  largest  producer  of  carbonised  nickel 
ribbon  and  filament  alloys  (or  more  than  twenty  years.  Inquiries  concerning 
critical  tube  applications  will  receive  prompt,  capable  attention.  Write  today,  outlining 
your  requirements  —  there  is  no  obligation. 
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PYRAMID  ELECTRIC  COMPANY 

1SS  Oxford  Stroct 
fattrson.  N ' J..  USA 
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BUSINESS  BRIEFS 


By  W.  W.  MacDONALD 


ImaKc  Orthit'iinM  and  a.'^.'tociatpd 
apparatud  are  expennive  to  main- 
'ain.  So  many  television  stations 
rehearse  shows  with  the  cameras 
dead,  a  practice  that  prohibits 
rnotiitorinir  and  later  permits  vis¬ 
ual  Huffs  to  iret  on  the  air. 

Some  of  the  new  closed-circuit 
industrial  television  systems 
(alsiut  which  you  will  hear  more 
from  us  in  the  months  ahead)  are 
relatively  inexpensive  to  own  and 
operate,  so  we  suspect  that  they 
may  soon  come  into  use  in  tv 
studios  for  rehearsals. 

Klack  (iiipp  of  some  kind  has 
been  sprayed  on  the  face  of  some 
clear-jflass  television  picture  tubes 
to  clear  out  stock  in  view  of 
competition  from  black-face  types. 
Also,  there  are  rumors  of  possible 
price  reductions  on  round-tul)e 
types  in  anticipation  of  increased 
|M>pularity  for  the  rectanKulur 
\ariety. 

Itoth  trends  will  U-ar  watchinK. 

I'ppini;  of  television  users  from 
small  screens  to  larjfe  screens  is 
already  underway  in  certain 
markets.  Ueplacement  bu.siness  is 
already  with  us. 

(’rvpiic  .Statement  to  .stockhold¬ 
ers  by  Harry  ('ohn  of  Columbia 
Pictures  Corporation  roads  as  fol¬ 
lows;  "In  thf  trrnf  a  point  i.i 
rtnchtil  iihtrf  ttlrvifion  should  fit 
into  our  opt  rations  on  a  basis  iff 
dffm  dfsirahlf,  we  will  hr  in  a  posi¬ 
tion  to  take  advnntaiif  of  ani/ 
rhantjr." 

KxiH-rieiued  as  we  are  in  the 
coining  of  neat  phra.ses.  we  doubt  if 
we  could  have  done  better  ourselves, 
ami  f urther  details  from  Hollywo<Hl 
are  aw.nited  with  the  keenest  inter- 


Police  Vehiclt*s  licensed  to  use 
radio  transmitters  total  approxi¬ 
mately  40.(HX).  according  to  Gen¬ 
eral  Klectric.  .Approximately  IH.- 
(MMt  Cars  are  yet  to  be  licensed  and 
these  will  have  equipment  in  oper 
ation  within  three  years  if  tlie  rate 
of  prowth  continues  as  in  the  past 


few  years  G.  K.  estimates  that 
police  departments  will  spend 
Sr».450,(KMi  on  radio  equipment  in 
P.t.'iO. 

Receiver  .Sales  by  licensees  dur¬ 
ing  1D49  totalled  13.2:i7.09S.  worth 
$S23.39.5.f>4.’>.  Mere’s  the  wav  the 
total  broke  down: 
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i  l  :»ri  iv'.i 

luiiix  i»»>w  M.AitiA  i  .r,Stt  I'lff  i.'ii  .Hi.s.  in: 

\t«'»iruc  *»17  .142  11H,4<l»i  ‘nV.'» 

12  7fr2  4  '»N|,H47 

lOktiio 

I  Nrr.  I  WwiuK  321.4m  •♦l.:W!..V47 

rruK^iftn  'Nr2  .*>21.741 
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U  uKimi  f'tthtnH* 

A  M  IN  42V  216 

A  M  K-M  Ui  444  8rtV..V»5 

ItrifvtMun  25.42*>  3.4H2.Vi6 

C.\.\  has  just  awarded  the  larK- 
est  contract  in  its  history,  for  4.')0 
distance  -  measurinK  -  equipment 
>;round  stations,  to  llazeltine 

Klectronics.  Price:  $4,210,750.  De¬ 
livery:  November  1050  for  the  first 
unit,  five  more  in  March  19.51  and 
40  per  month  by  June  1951. 

The  contract  represents  part  of 
CA.A’s  billion-dollar,  fifteen-year 
air  navigation  equipment  prosrram. 

•Ml  SI, 000  Amateurs  are  not  us- 
iiiK  the  band  on  which  you  operate. 
It  only  seems  that  way. 

Ilra/.il  is  modernizinj?  its  com¬ 
munications  system.  First  step 
in  the  pro>rram  is  the  placing  of  a 
contract  with  Byington  &  Com¬ 
pany  I'l.r  $1.5(MI.(hmi  worth  of  tele- 
gr.iph  liiic.s  and  associated  facili¬ 
ties.  I’yinKtoii  has  retained  Stand- 
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•  The  trend  toward  hermetic  seoling  in  all  phases  of  electrical 
manufacturing  is  gaining  impetus.  Fusite  has  pioneered  in  the  field 
of  glass-to-steel  hermetic  terminals  for  use  in  fusion  sealing  — the 
only  truly  hermetic  process. 

•  We  have  prepared  a  brochure  crammed  full  of  illustrations, 
specifications,  diagrams,  and  facts  about  the  Fusite  wide  line  of 
single  and  multiple  electrode  terminals. 

•  We  assure  you  that  regardless  of  your  present  level  of  knowl> 
edge  concerning  glass-to-steel  terminals,  you  do  not  have  a  com¬ 
plete  or  accurate  picture  of  the  production  possibilities  of  fusion 
sealing  until  you  know  the  Fusite  story. 

Write  today  for  your  copy  of  this  literature,  to  Depl.-E. 
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SHOCK  -  VIBRATION 


CliK»^  Sf.  i*«u  t«%  T»rMiH 


artl  Kl«-ttrica.  S.  A.  <aii  an-swiate 
of  IT&Tj  as  a  consultant. 


Marhinr-Tool  Prugramminx  by 
automatic  electronic  means  must 
provide  the  absolute  maximum  of 
flexibility,  .says  R.  N.  Eck  of  Cut¬ 
ler-Hammer.  The  time  required  to 
set  up  the  program,  and  the  time 
required  to  change  from  one  pro¬ 
gram  to  another,  is  of  the  utmost 
importance  to  industry,’,  he  points 
out. 


3-SPEED 

RECORD 

CHANGER 


As  Near  A.s  We  Can  Tell,  induc¬ 
tion  heating  is  about  four  time.s 
as  big  a  business  as  dielectric 
heating  dollarwise  at  the  present 
time.  The  gap  will,  however,  be 
substantially  narrowed  in  the  next 
few  years. 


Speaking  Of  R-F  Heating,  the 
F'CC  regulations  make  the  user 
responsible  for  interference  but 
we  note  in  our  travels  that  when 
equipment  kicks  up  a  fuss  among 
other  ser\'lce3  the  manufacturer  is 
almost  invariably  called  in  to  fix  it. 


1  USES 

1  r  BARRYMOUNTS 

iFOR  ASSURED  CONTROL  oi  SHOCK  and  VIBRATION 


European  Countries  receiving 
ECA  assistance  are  rapidly  im¬ 
proving  their  ability  to  deliver 
electronic  apparatus.  Here,  ac¬ 
cording  to  McGraw-Hill  World 
News  correspondents,  is  the  pic¬ 
ture  overseas: 


For  KiH,  undisturbed  enjoyment  of  the  fine  music  reproduction  offered  by 
recent  edvencensents  in  recorded  music,  the  Motorola  RC-36  record  changer 
plays  automatically  at  33'/]  ,  45,  and  78  RPM. 

To  •liminate  speaker  feedback,  minimixe  rumble,  and 
reduce  the  shock  and  noise  of  record  drop,  the  chassis 
of  the  Motorola  record  changer  is  supported  by  four 
•ARRYMOUNTS. 

The  control  of  shock  and  vibration,  thus  obtained,  improves  over-all  perform¬ 
ance  by  overcoming  secondary  effects  detrimental  to  product  acceptance. 

The  Type  371  lARRYMOUNTS  used  ore  designed  for 
sub-ossembly  to  the  chassis  os  shown  above.  The  free 
ends  of  the  mounts  drop  into  holes  in  the  motor  board. 
Retoiner  cones,  that  expand  the  straight  shank  of  the 
RARRYMOUNT  when  upward  force  is  applied,  pro¬ 
vide  o  self-coptivoting  feature  that  speeds  assembly. 

free  Catalogs  giva  dimensions  and  load  ratings  of  stock  BARRY- 
MOUNTS.  Catalog  502  covers  aircraft  applications, 
-..slift  Catalog  504  covers  industrial  and  general-purpose 
^  mountings.  WRITE  TODAY  to 
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iBff  MiKesearc 

ELECTRONIC  BRAIN 

DELIVERS  ITS  ANSWERS  THROUGH 
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SIGMA»TYPl6 
SENSITIVE  CONTACTOR 


3*13  l»ttth« 


1-13  bobUia 
3*14  moothB 


THi  BRAIN— 'An  #lActron<  ro9wiator  sy>t«m  d«- 
iiQfiad  by  AifAtAorcb  lo  m««t  tb«  ropidly  changing 
t•fnp•fo(vr•  condihont  bAing  ArKOontAfACl  in  today's 
high-spAAd  oircrofl.  Il  providAS  m  o  small.  lighf-wAight 
pockagA  thA  control  sansittvity  ond  onticipotion  nACASSory 
prAOSAly  to  control  tAmpArotwfAS  in  ar\  oircroH  climbing 
from  sAO  IavaI  to  40.000  IaaI  in  Iass  than  Bv#  mmwtAs  — *  or 
dtvtng  ot  supAfSonic  spAAds.  It  rocAivAS  sigrroU  from  a  rtgmbAr 
of  d'ffATAnl  tAmpAfotuTA  pKkwps  (locotAd  in  IhA  ombiont  o«r 
strAom.  miming  dwct  and  cabm)  and  compotAS  from  IHasa  data 
thA  rAgvirAd  hAat  dAlivAry  to  providA  stablA  and  conslont  cobm 
tAmpAraturn. 

THI  RELAY  *— cooplAS  tho  soKition  compvtAd  in  IHa  “Broin'*  h> 
thA  AiACtrKally  octwotAd  hot  ar%d  cold  air  supply  controlt.  A  Sigma 
SoriAS  6fX  poloriiAd  3  position  sAnsthvA  contoctor.  it  octs  in  a  mon- 
HAf  onologows  both  to  on  omplifiAr  or;d  to  o  disaiminator.  With  two 
distmct  opArotAd  positions  ond  o  third  noutrol  or  urropArotod  it  pormitt 
thA  Brain  to  SAlACt  AithAr  incrAosA.  f>o  chongA  or  docrAOSA  in  hoot 
dAiivAcy  to  thA  cobm.  As  a  rASult  prAcisA  control  is  possiblo  ond 
yAt  thA  systAm  ts  oblA  to  rAmoin  mochvA  ar>d  quiAt  whAn  stobiliiod. 
Without  a  3-woy  output  mado  possiblA  by  a  roloy  of  this  ktrtd 
Similarly  closA  control  could  bA  ochiAVAd  only  by  somo  form  of 
puismg  systAm  plocmg  much  morA  sawaca  dAmorvds  upon  thA  kfo 
of  all  componAnts. 

RaIovs  of  this  typA  orA  ovoiloblA  from  Sigma  with  contoct 
combmattons  up  to  4-polA,  with  smglo  or  dowblA  windings, 
ond  various  SAnsitivitiAS  Thoy  ota  furnishAd  AithAr  opAn  or 
hArmAtKoHy  sAolod  ond  by  rAOson  of  bolorscAd  ormaturA. 
substontiol  contoct  prASSurA  ond  mognAtic  forcA  or#  highly 
AlfACtivA  m  sAvATA  AnvuonmAnts.  A  morA  complotA  dA* 

Kription  and  o  kstmg  of  ovoiloblA  storsdord  typAs  is 
contoinAd  m  our  catolog.  Tho  catolog  olso  contains 
information  on  savatoI  othor  umquA  roloys  tho 
propAThAS  of  which  moy  rriArit  your  ottAnhon.  Il  wiK 
bA  moilod  upon  rAquAst. 

*A>R«s«orcti, lot  Angvivt  43,  Cijiitli'iMi 


.\  New  Subdepartment,  Shop 
ShorteutK,  made  its  bow  in  KLEr- 
TRONlcs  la.st  month,  and  the  seeond  I 
installment  appears  on  p  1S4  of  this 
issue.  It  was  started  on  the  theory 
that  there  is  more  to  our  business 
than  just  circuits;  many  subscrib¬ 
ers  are  interested  in  the  mechan-  i 
ics  of  laying  out,  producing  and  | 
testing  electronic  apparatus. 

A  new  department  is  never  easy 
to  get  rolling;  authors  just  don't 
know  that  the  editors  are  interested 
in  their  wares  until  they  are  told. 
So  we’re  taking  this  means  of  tell¬ 
ing  them  ...  we  are  interested. 

A  .Manufacturer  we  know  ha.s 
his  plant  on  Skunks  Mi.sery  Road. 
If  anybody  el.se  has  a  trickier  ad- 
dre.ss  we  would  like  lo  know  it. 


(f.  R  R  M.  Sutherland,  in  a  re¬ 
cent  speech,  used  the  following 
limerick : 

Mr.  LAnirWy  Inv^ntn)  the  iHilometer 
Which  U  rttally  a  kind  of  thArmometer, 
That  will  nieaaur**  thA  heat 
Prom  a  polar  boat  •  seat. 

At  a  dletaiw'^  of  half  a  kl1om«>tAr. 

The  piece  is  hereby  recorded 
for  posterity. 


63A  Ceylon  Sf^  Bo«lon  21,  Ma»». 
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M  \M.Oi<V 
M*  r.  \i'\r.i  I  OHS 

M.illorv  M’  I.irilur'  .Iff  tlnll- 
|Mil.iri/fil  .iMil  tlr'it;tu‘il  lor  Iumw 
ilnl\  .iiiplit  .ilioii'  \,l)rro  i  xlii  tiir 
il«*|MMiil,iliilil\  I-  I’rniil 

I  oin|i<-tili\<-l\  .)t  oiiliti.ir\ 
ilor  llii'\  .in*  iilo.tl  lor 

l  oiitroU  .111(1  otlior  iiiiii'ii.il  ( ir- 
( Write  lor  \our  ( upv  ol  llie 
M.illor\  .M*  (liji.K  itor  il.il.i  lolder 


.Mallorv  (lajKiritors  Deliver 
f-’.v/  rein e  I )eiieinl a h  i I ity 
in  Critienl  Applientionsl 

l.oiie  troiiMe-lree  'er\ i( c  li.i'  lie(  (une  -o  -Mioiuinoii'  with 
M.illor\  (^i|U(  itor'  tli.it  ( ii'toiiier'  li.ne  ( ome  to  .l■•'i^n 
(  ritual  re'|ioii..iliilitie'  to  tlii'iii  witlioiit  lie>.it.itioii. 

hot  ex.iiMple  ...  a  (diii|>le\  rpiii  ( (Uilrol  lor  (lie-cl-clci  tri( 
locomotive^.  I  lie  l.illlire  ((|  .1  -iliele  (  (im|ioilelil  would  't.lll 
the  tr.iin.  l>lo(  kiiie  r.iil  lralh(  lor  hour',  lor  .ih'oliile  sah'tv 
.illd  depelld.lhllltv .  the  lliaillll.K  hirer  'jiei  ilied  Mallorv  .\l’ 
(’..i|<.i(  itor-  III  till'  ( (iiitrol. 

The  M.illorv •oriumale(l  M’ ('..ip.u  ilor  i-  widelv  ii'cd  in  such 
iiii|iort.iiit  a|i|ilii  atioii'.  I  hi'  1  i(iii|ilete  ( KiilideiK c  i-  the 
re-iilt  ol  vear'  ol  ilrmnn^tnilum  ol  M.illorv  'uperioritv .  Yet 
Mallorv  ('..i|i.ii  itor-  (  O'l  voii  no  more. 

I li(it\  ri'Milis  Ih'mhhI  ifiriitiims! 

\n(l  whellier  vour  |irohleni  i-  elei  ironic  or  metallurgical. 
wh.it  M.illorv  h.i'  done  lor  other-.  (.111  he  done  lor  vou 
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SERVING  INDUSTRY  WITH 

Capacitors  Contacts 

Controls  Resistors 

Rectifiers  Vibrators 
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Switches  Supplies 

Resistance  Welding  Materials 
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CROSS 

• 

TALK 

►  DOTS  .  .  ,  As  this  is  written, 
Peter  (ioldmark  has  just  reported 
to  the  FCC  the  successful  applica¬ 
tion  of  ilot-interlace  to  the  ('BS 
system  of  color  television.  We  re¬ 
frain  from  takinjj  sides  in  the 
color-tv  question  while  the  matter 
is  ‘‘in  the  courts".  But  we  see 
no  reason  for  refraining  from  ex- 
pressinjr  pleasure  over  the  fact 
that  the  inttenious  dot  method, 
which  improves  resolution  nearly 
two  to  one  without  inereasinK  the 
bandwidth,  has  now  been  applied 
to  two  of  the  three  contestinj? 
color  systems,  those  proposed  by 
RCA  and  CBS.  All  of  which 
serves  as  justification  for  reread¬ 
ing  Wil.son  Boothroyd’s  two-part 
article  on  dot  television  systems 
which  appeared  in  the  December 
1949  and  .lanuary  1950  issues  of 
this  magazine. 

It  is  dangerous  to  take  a  stand 
on  technical  issues  while  they  are 
still  in  a  .state  of  rapid  tlux.  But 
synchronized  time-multiplex  trans- 
mi.ssion  (the  dot  method)  is  so  {mjw- 
erful  a  tool,  has  such  a  far  reach¬ 
ing  effect  on  spectrum  economy, 
that  we  feel  a  voice  should  be 
raised.  So  here  goes:  ,Vo  .-tyflrm 
of  whether  in  color  or  in 

black-and-white,  should  henceforth 
be  introduced  to  the  public  unless 
dot-interlace  is  employed.  More¬ 
over,  dot-interlace  should  be  intro¬ 
duced  as  soon  as  possible  to  the  525- 
line  black-and-white  system  now 
standard  in  this  country.  Dot-inter- 
lace  could  be  introduced  without 


impairing  the  performance  of,  and 
without  rwjuiring  any  change  in, 
any  existing  rei-eiver,  and  it  would 
make  (xissible  substantially  im¬ 
proved  performance  in  receivers  of 
the  future. 

.Any  sweeping  recommendation  on 
television  standards  these  days  is 
an  invitation  to  a  storm  of  protest, 
if  obsolescence  is  to  lie  hastened  by 
the  proposed  change.  But  dot- 
interlace  by  time  multiplex  can  be 
introduced  ^without  obsolescence  of 
any  wpiipment. 

Any  bugs  in  this  projiosal  are 
certain  to  be  called  to  our  attention, 
pronto.  If  they  come  to  light  we’ll 
pass  them  on. 

►KI  DOS  .  .  .  The  exploration  of 
the  moon’s  sub-surface  tem(>erature 
by  microwaves  (Crosstalk,  Janu¬ 
ary)  has  been  mentioned  by  Harlow 
Shapley  as  among  the  ten  astronom¬ 
ical  events  of  the  year  1949.  Dr. 
.Salisbury  has  promised  us  a  paper 
on  the  subject,  soon’s  he  get’s 
around  to  it. 

►  SII.K  .  .  .  We  are  continually 
amazed  at  the  full  circles  through 
which  electronic  developments 
ultimately  travel.  F’irst  case:  the 
connection  between  electricity  and 
light  was  discovered  by  the  Brit¬ 
ish  telegrapher  May,  who  discov¬ 
ered  the  photoconductive  property 
of  selenium  in  1873.  Now  in  1950 
comes  the  vidicon  ip  70),  most 
.sensitive  of  all  television  camera 
tubes,  and  what  does  it  turn  out  to 


be?  A  phot(K-onductive  cell,  and  a 
.selenium  cell  at  that.  Second  ca.se: 
The  first  recorded  instance  of  man¬ 
made  static  electricity,  according  to 
the  (lre««k  records,  was  that  pro¬ 
duced  when  silk  was  rubl>ed  on  am- 
l>er.  Three  milleniums  later,  A.  1). 
19.50,  we  learn  that  a  new  source  of 
interference  to  television  reception 
has  l>een  isolated  after  an  ex¬ 
haustive  search.  According  to 
"Free  (Jrid”  of  Wireless  World,  a 
mi>mentary  snow  storm  on  the  tv 
screen  has  been  found  to  accom¬ 
pany  the  nearby,  rapid  removal  of 
silk  or  nylon  hose.  A  phenome¬ 
non.  indeed!  The  surprising  thing 
is  that  the  interference  was  ever 
noticed,  under  the  now-itlentified 
i-ircumstances. 

►  DKl’T.S  ,  .  .  Conversation  with 
subs(  ribers  in  half-a-dozen  cities 
leads  us  to  believe  that  quite  a 
few  have  not  yet  discovered  the 
department  Husiness  Briefs  ap¬ 
pearing  immediately  ahead  of  this 
page.  If  you  are  one  of  tho.se  that 
have  overlooked  it,  we  urge  you 
to  read  this  department  that  briefs 
facts  and  figures  of  interest  to  men 
who  design,  produce  and  .sell  elec¬ 
tronic  equipment 

Two  other  departments  have  ap¬ 
parently  sufTored  because  of  their 
position,  rather  than  any  lack  of 
reader  interest,  Sew  Books  and 
Backtalk.  We’ve  given  them  a  break 
this  month  by  starting  them  off 
with  a  full  page  immediately  after 
the  other  departments. 
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ELECTRONIC  MACHINES 
foi  Business  Use 


A  that  .-ati!>fu(-toril\  •liliVrt'iitial  tM|iiatiuiiA  hiII  not  tle^e^^aril\  |M‘rforin 

«-v«*r\-ila\  rh-rical  Hork.  Ihr  rirt'iiit  |triiiri|»h*«  art*  applicahlt*.  hut  miit-h  t*n*:int*t*riu'' 
iiiu**t  hf  tiont*  In'fttrt*  tlu*  otIi('t*-t‘«|iii|»iiit'nt  market  eaii  he  ta|t|H‘<i 


Bt'i'INKSi'MKN.  ai*  wt*ll  an  tiiathf- 
maticiarin,  art"  fan<'iiiati‘<t  liy  ttie 
IHiKMiliilitifit  of  roiiic  computa¬ 
tion  What  they  primarily,  arc 
payroll  navinttn.  Of  tcioiwlary  im¬ 
portance,  they  nec  the  |Mm.Hihility  of 
MHUiiiiK  ailtlitional  facta  ulatut 
their  huainenaeM. 

When  a  huaineaaman  reada  in  the 
newapaia'ra  alaiut  a  machine  that 
will  do  III  thirty  minutea  what  it 
Mould  take  thirty  |wople  a  month 
or  more  to  do  manually,  he  natur¬ 
ally  aaka,  "When  can  I  tret  one  <if 
theae  machiiiea!"  He  may  not  think 
to  aak  whether  or  not  the  machine 
Mill  actuall>  do  the  particular 
clerical  Jolla  that  ha\e  to  Im-  done  in 
hia  othce.  He  la  likely  to  aaaume 
that  any  machine  that  Mill  aolve 
dithcull  mathematical  prohlems  will 
do  ordinary  i  lerical  work  with  eaae. 

I'hia  aaaumption  la  uiiileratand- 
ahle  The  principlea  of  ehvtronic 
I'omputation  are  applicahle  to  much 
of  the  clerical  work  encountered  in 
hiiaineaa  Automatic  electronic  ma- 
chinea  undouhtedly  will  etfiat  a 
clerical  revolution.  Hut  aome  more 
en>fineerin»r  m  ill  have  to  he  done  !»•- 
fore  that  hapt>ena.  A  machine  that 
Mill  aolve  ditfereiitial  eipiationa  is 
not  niaeaaarily  a  machine  that  will 
do  the  l•ver>day  pajier  work  of  huai- 
neaa  concerns,  ami  do  it  economi¬ 
cally 

The  enyrineerinyr  that  remaina  to 
he  done.  Iwfore  the  market  for 
automatic  clerical  machim*a  can  be 
tapjH'd.  is  by  no  means  all  elec¬ 
tronic  enKin«a-riny  First,  an  in¬ 
dustrial  enKineerintr  joh  must  la* 
done  Hiiaineaa  prohlems  must  he 

66 


By  W.  B.  FLOYD 

Hrnrtttvh  Itt*  tmuPH 
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underatiMMl  in  detail  la-fore  ideal 
machinea  for  their  solution  can  be 
built. 

The  General  Pattern 

No  two  companies  have  ipiite  the 
same  clerical  problems.  This  fact 
has  lu*en  the  despair  of  more  than 
one  ottice  -  e<|uipment  salesman. 
.S’evertheless.  a  common  pattern  is 
ili.acernible  in  most  clerical  work. 

The  pattern  starts  with  the  crea¬ 
tion  or  receipt  of  an  uriKinal  d(H*u- 
ment.  .A  piirchasinir  airent  notes  an 
item  to  U*  bouyrht;  a  receiving  clerk 
lists  incoming  merchamli.se;  a  sales¬ 
person  M  rites  a  sales  ch»H'k  ;  a  meter 
reader  writes  down  some  numbers. 
Or  a  purchase  or(h*r,  subscription. 


The  CUSTOMER  Speaks 

BUSINESS  BRIEFS  (p  60  Morch)  r« 
centb  called  ottrnlion  to  tke  (oct  that  on 
"Important  trand  everywhara  in 
rridtnta  ii  an  tngintanng  ttruggl* 
to  tomhina  the  Functions  oF  eleetronit 
meaturing  -  telemetering  -  calculat¬ 
ing  •  indicating  -  recording  devices 
with  those  oF  tFie  garden  rariety  oF 
business  machines  " 

It  was  pointed  out  that 
"What  is  needed  is  a  bridge  be¬ 
tween  the  two  devices,  oee  that  need 
not  be  monitored  by  human  hands  “ 

This  article,  bv  Mr  Floyd,  tells  whot  a 
typical  businessman  eipects  oF  design 
engineers 


remittance  or  complaint  is  received. 
Millions  of  entries  and  papers  such 
as  these  are  the  startinyf  point  of 
virtually  all  of  the  clerical  work 
that  is  done  in  business.  They  are 
the  input  of  whatever  system  is 
used  to  ship  merchandise,  charge 
customers,  maintain  stocks,  sched¬ 
ule  pnsluction  and  account  for  in¬ 
come  and  outjro. 

The  remaininK'  steps  are  internal 
to  the  system  itself.  They  almost 
invariahly  include: 

One  or  more  liMikups,  to  .secure 
additional  information  or  to  check 
information  that  is  shown  on  the 
original  document. 

.A  few  simple  calculations,  such 
as  totalinyr  an  account  or  extendiny 
an  invoice. 

Kecordiny  the  transaction,  often 
under  not  one  but  several  captions. 

Typiny  final  diK-uments  such  as 
purchase  orders,  shippiny  paper.-, 
voucher  chcH’ks,  acknowledyenients 
and  hosts  of  similar  pajiers. 

Summariziny  the  data  that  has 
lu-en  rcH-orded  from  the  constant 
flow  of  business  pa|H'rs.  Most  ac- 
countiny  and  statistical  work  b«*- 
lonys  in  this  cateyory. 

If  you  think  of  almost  any  clerical 
priK’edure  you  hapjien  to  be  familiar 
with,  you  will  see  that  it  does  in¬ 
volve  all  of  these  steps.  .And  in  most 
ca.ses,  sortiny,  lookups,  postiny  and 
fypiny  far  outweiyh  the  arith¬ 
metical  work  that  is  done. 

With  the  foreyoiny  pattern  of 
cl»*rical  wurk  in  mind,  we  can  now 
sc-e  some  of  the  important  points  of 
contrast  lietween  the  mathematical 
computers  that  have  been  built  and 
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Clarical  halp  Id  ona  oi  maay  dapartmanU  oi  a  biq  biiaUiaas 
concarn.  typical  oi  Iba  olllcaa  whara  coraplataly  aulooatic 
alactronic  machlnaa  ora  naadad 


the  clerical  machines  that  will  la- 
built.  The.se  ciintrasts  brinjf  out 
.some  of  the  still-un.solved  problems 
in  buildiiiK  an  ideal  clerical  ma¬ 
chine. 


Much  tiiouKht  is  beint;  iriven  to 
more  trenerally  useful  means  of  pro¬ 
ducing  original  documents  .so  they 
can  l>e  read  automatically.  The 
problem  is  one  t>f  inter-company 
standardization  rather  thati  of  tind- 
inK  technical  solution.^  to  the  prob¬ 
lem.  There  is  a  nee<l  for  more 
standard  business  documents  that 
can  Ije  read  mechanically  as  well 
as  visually.  When  it  costs  nearly  as 
much  to  put  data  in  such  form  that 
a  machine  can  u.se  it  as  it  would 
cost  to  pnaluce  the  final  dwiinients 
them.selves  by  manual  means,  noth¬ 
ing  is  Knined  by  mechanization. 

The  Output  Problem.  The  output 
problem  cannot  l>e  solved  in  quite 
the  same  way  as  the  input  problem. 
Our  whole  purpose  is  a  biir  output 
of  invoices,  purcha.se  orders,  receiv¬ 
ing  records,  shipping  paiiers,  pay¬ 
ment  vouchers  and  summary  re- 
jKirts.  What  we  must  do  here  is  to 
H|)eed  up  the  output  device  itself. 

A  lietter  solution  must  be  found 
than  that  of  drivinir  electric  type¬ 
writers  automatically.  No  matter 
how  fast  they  are  driven,  we  are 
.still  printinK  only  one  character  at 


mum  and  .so  minimize  manual  lalN>r. 

One  way  to  reduce  key  strokes  is 
to  recoril  manually  only  reference 
numliers,  relyinjr  u|M)n  the  ma¬ 
chine's  memories  to  supply  all  of 
the  remaining  data  that  is  retru- 
larly  as.s<K‘iated  with  the.se  refer¬ 
ence  numliers.  For  example,  the 
price  and  description  of  a  pnsluct 
are  usually  as.sm-iated  with  a  .'ffs-k 
numln-r.  Similarly,  the  name  and 
a<ldress  of  a  vendor  or  customer 
can  usually  be  associated  with  a 
vendor  number  or  customer  numla-r. 

Better  than  reducing  manual  in¬ 
put  is  to  eliminate  it  altoKether,  by 
prtKlucini;  oriirinal  documents  in 
machine  laniruake  to  l)eirin  with. 
K<|uipment  recently  develojied  for 
the  retail  jrarment  trade  illustrates 
this  principle.  The  markinir  tickets 
that  are  placed  on  garments  are 
prepared  by  a  special  machine 
that  perforates  as  well  as  print.s 
cisle  numl>ers  on  the  tickets.  Thus 
the  garment  ticket  stub,  which  i.s 
removed  when  the  item  i.s  .sold,  can 
lie  automatically  read  by  the  ma¬ 
chines  that  record  and  summarize 
.sales. 


Machines  vs  Computers 

The  Input  Problem.  One  funda¬ 
mental  difference  lietween  mathe¬ 
matical  and  clerical  work  can  lie 
stated  this  way:  While  mathemati¬ 
cians  often  have  to  jierform  a  Rreat 
many  complex  oih- rat  ions  on  a  rela¬ 
tively  .small  amount  of  data,  clerks 
in  business  offices  must  |R-rform  a 
few  relatively  simple  operations  on 
a  vast  amount  of  data. 

Two  implications  as  to  machine 
design  are  immediately  apparent. 
Input  and  output  capacities  assume 
irreatly  increased  importance,  (’om- 
putation  assumes  less  importance. 

To  handle  clerical  input  e<-onom- 
ically,  we  must  do  more  than 
merely  use  the  fastest  possible  key¬ 
boards.  Every  conceivable  means 
must  be  found  to  eliminate  the 
manual  keyboard  altOKether,  or  to 
hold  the  reijuired  numlier  of  key 
depressions  at  an  absolute  mini¬ 
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OUTPUT  PRINTERS 


BoaIc  romponAnU  ol  th*  dcAircd  •iRctronlc  machln*  lor  qeiiRral  buslnoit  urn* 


A  tinir  Output  printers  for  com- 
mpnial  use  will  almost  certainly 
have  to  1r*  of  the  line-at-a-time  type. 
I’erhajis  several  lines,  or  whole 
ilorument.s.  will  Ik*  jirintetl  at  a  ain- 
irle  impres.sion.  Over  1,000  lines  iK*r 
minute  is  considered  a  worthy  Roal 
by  STime  enifineers  who  .are  workinK 
on  out|)ut  iirinters. 

Sflrctive  Mrmorien.  Another  basic 
contrast  lK*tween  most  mathe¬ 
matical  and  clerical  problems  is  the 
Contrast  between  a  batch  of  work 
and  a  flow  of  work.  A  biu  statistical 
prolilem  constitutes  a  batch  of  work. 
Husinr’ss  documents,  like  the  assem¬ 
bly  lines  to  which  they  are  tied,  con¬ 
stitute  a  flow  of  Work 

I’reiiarinj:  lO.ttOO  invoices  may  be 
comparable,  in  ma»  huie  time,  to 
solvinK  a  sinifle  problem  in  mathe¬ 
matical  physics.  Yet,  in  addition  to 
differences  in  the  volumes  of  intmti 
and  output,  there  is  another 
fundamental  difference  bs*tween  the 
two  undertakiiiK's.  .\11  of  the  liata 
for  the  mathematical  problem  can 
Ik*  as.sembled,  in  predetermined 
order,  and  handled  as  a  unit  The 
invoices,  however,  must  Ik-  pre-' 
j'aresl  as  jjixkIs  are  .shipiK*d  They 


cannot  Ik-  held  until  a  convenient 
batch  of  work  has  accumulated. 
What  this  means  from  a  m.achine- 
desijrn  p<iint  of  view  is  that  the 
clerical  machine  must  Ik-  able  to 
take  work  in  random  order. 

A  flow  of  work  in  random  order 
reijuires  the  use  of  selective 
mt-morie.s.  The  jiroblem  is  similar 
to  that  of  a  telefihone  exchange. 
Telephone  calls  are  receivisl,  by  the 
Central  exchange,  in  random  order, 
Sele<-tors  must  be  used  to  connect 
with  the  iiarties  called.  Were  it  not 
for  their  relatively  low  speed,  tele¬ 
phone  selei-tors  could  be  ii.sed, 
as  is,  to  .solve  many  seb-r-tive 
memory  prolilems  that  will  Ik*  en¬ 
countered  in  desiyninn  machines 
for  business  use.  The  computiny 
machine  CTimpanies  must  find  a 
faster  and  less  expr-nsive  solution. 

Kb-ctrostatic  memories  and 
acoustic  delay  lines  are  fast  enouph, 
and  scb“rti\e  t-nou>rh,  tint  far  too 
e\iK-nsive  for  all  but  limited  use. 
.Magnetic  drums  are  a  step  toward 
lower-cost  memories  of  the  selec¬ 
tive  tvtK*.  Hut  they  too  are  rather 
e\tK-nsive. 

Mfmiyry  Caixinty.  The  contrasts 


we  have  already  mentioned  lead  to 
a  fourth,  important  contrast  be¬ 
tween  mathematical  computers  and 
clerical  machines.  This  is  the  dif¬ 
ference  in  required  memory  capac¬ 
ity,  Ix)w  memory  capacity  has  been 
a  limiting  factor  even  in  some  of 
the  mathematical  computers  that 
have  been  constructed.  The  prob¬ 
lem  liecomes  more  acute  with  busi¬ 
ness  mai-hines. 

Hundreds  of  thou.sands  of  stock- 
keeping  units  are  not  unusual  in  a 
business  concern.  A  large  manu¬ 
facturer  must  buy  and  stock  a  great 
number  of  different  parts  and  mate¬ 
rials.  A  large  mail-order  house  has 
as  many  as  .'100,000  stockkeeping 
units,  counting  each  color  and  size 
.advertised  in  each  current  catalog 
as  a  separate  stockkeeping  unit. 
Relatively  small  department  .stores 
have  from  20.000  to  60,000  stock- 
keeping  units. 

When  we  come  to  the  names  and 
addres.ses  of  suppliers  and  ciistom- 
er.s  we  again  run  into  thousands, 
if  not  millions,  of  separate  blocks 
of  information  to  be  referred  to. 
Large  companies  have  from  .5,000 
to  10.000  suppliers.  I’opiilar  maga¬ 
zines  have  several  million  sub- 
scril>ers,  and  large  distributors 
have  hundreds  of  thousands  of 
names  on  their  mailing  lists. 

.Since  so  many  separate  registers 
or  addresses  are  required,  memories 
will  have  to  be  cheap.  Ten  cents 
might  be  more  or  less  arbitrarily- 
taken  as  the  maximum  cost  of  any 
line  register,  including  whatever 
circuits  or  mechanisms  are  neces¬ 
sary  to  IcK-ate  and  read  it.  .-X  cost  of 
one  cent  or  less  would  be  more 
nearly  ideal. 

Fortunately,  this  severe  cost 
limitation  is  partly  offset  by  an¬ 
other  consideration.  Hensity  of  ref¬ 
erence  will  be  low.  During  any 
given  periiKl  of  time,  selective 
r*‘ference  will  be  made  to  relatively 
few  of  the  total  number  of  memory- 
units.  This  permits  relatively  slow 
reference  speed.s.  Several  references 
can  b«*  made  simultaneously,  to  dif¬ 
ferent  sections  of  the  memory.  By- 
making  several  references  simul¬ 
taneously,  Irsik-ups  can  be  kept 
ahead  of  computing  speed. 

.\  look-up  machine,  consisting  of 
banks  of  reference  memories  to¬ 
gether  with  appropriate  selectors, 
may  very  well  be  entirely  separate 
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from  the  computer  itself.  Informa¬ 
tion  may  feed  from  several  input 
machines,  to  a  look-up  machine,  to 
a  computer,  and  thence  to  several 
output  printers.  All  of  the  machines 
would  be  electrically  connected.  It 
should  not  be  necessary  to  manually 
carry  work,  in  any  form,  from  one 
machine  to  the  next. 

What  Business  Needs 

Klectronic  clerical  machines  of 
the  future  can  have  one  tremendous 
itiivantaire  over  all  of  their  predeces¬ 
sors.  They  are  inherently  capable 
of  doinjf  a  whole  clerical  job,  from 
lH*>finninjr  to  end  and  including  any 
foreseeable  variations,  exceptions 
or  irregularities  that  may  arise. 
They  are  inherently  capable  of  be- 
ini?  completely  automatic,  rather 
than  .semiautomatic.  The  .select ive- 
se<juence  principle  of  electronic  com¬ 
puters.  or  their  ability  to  .solve 
logical  as  well  as  mathematical 
problems,  is  the  key  to  their 
promise  in  this  re.spe<-t. 

The  nearest  pre-ele«'tronic  ap¬ 
proach  to  automatic  clerical  e(iuip- 
ment  is.  of  cour.se,  punched-card 
machines.  They  are  widely  and 
economically  used.  Yet  these  ex¬ 
cellent  machines  have  not  com¬ 
pletely  replaced  manual  operations 
on  all  routine  clerical  jobs,  and 
there  art*  Rood  reasons  why  they 
have  not  done  so.  Resistance  to 
punched-card  methods  does  not  rest 
on  uiiRrounded  conservatism  or 
blind  sales  resistance.  Punched-card 
machines  can  be  made  to  perform 
virtually  any  series  of  clerical  op¬ 
erations.  Hut,  in  some  applications 
it  costs  as  much  to  do  the  job  by 
machine  as  it  does  to  do  it  manually. 

The  reasons  are  three-fold  '  First, 
a  series  of  .separate  mechanical  op¬ 
erations  is  required  to  produce  a 
sinRie  result.  Cards  must  lx* 
punched,  verified,  .sorted,  collated 
and  tabulated  before  even  the  first 
report  is  forthcominp.  Second,  few 
machines  are  completely  automatic. 
Cards  must  often  be  fed  in  and 
manually  taken  away.  In  addition, 
there  is  a  manual  card-filinR  prob¬ 
lem.  The  third  and  preatest  handi¬ 
cap  of  punched-card  machines  in 
some  applications  is  their  inability 
to  handle  certain  irrepularities.  The 
machines  are  ideally  suited  to  larpe 
volumes  of  identical  work.  But 
variations  usually  re<iuire  either  a 


different  series  of  .separate  manu¬ 
ally-attended  operations,  or  manual 
prehandlinp,  to  pet  work  in  such 
form  that  it  can  be  fed  into  the 
repular  flow  of  work.  When  we  see 
operators  poinp  from  one  machine 
to  another  with  little  groups  of 
cards,  or  when  we  see  large  clerical 
staffs  getting  work  ready  for  the 
machines,  we  are  often  witne.ssinp 
an  application  that  might  just  a.- 
well  be  performed  manually  from 
beginning  to  end. 

The  great  promi.se  of  electronic 
wjuipment  lies  in  its  inherent  abil¬ 
ity  to  overcome  these  three*  limita¬ 
tions.  .A  limited  manual  input  may 
be  reejuired,  when  documents  are 
not  in  machine  language  to  begin 
with.  But  from  then  on  we  are  deal¬ 
ing  with  electrical  pulses  which 
travel  over  wires.  We  do  not  have 
to  manually  carry  data  from  one 
oi)eration  to  the  next.  The  machines 
can  ojxrate  unattended.  .And.  since 
they  can  com[)are  and  select,  they 
can  recognize  and  handle  irregular¬ 
ities.  Whatever  rules  can  l)e  given 
to  a  clerk  can  be  given  to  an  elec¬ 
tronic  machine. 

The  heart  of  the  fully  automatic 
clerical  machine  of  the  future  will 
be  the  .select ive-se(juence  principle. 
This  principle  is  used  in  all  of  the 
digital  computers  that  have  l)een 
built.  These  computers  handle  in¬ 
formation  very  much  as  a  clerk 
does,  only  faster.  All  information 
pertinent  to  the  problem  at  hand  is 
assembled,  including  complete  in¬ 
structions  as  to  what  to  do  with 
each  item  of  information.  Kach 
item  of  information  is  placed  in  a 
definite  Icxation  on  a  magnetic 
drum,  in  an  acoustic  delay  line  or 
in  an  electrostatic  memory. 

I'rogrammed  instructions  then 
tell  the  machine  to  switch  informa¬ 
tion  from  one  location  to  another 
until  all  desired  operations  have 
been  performed.  Numbers  to  be 
added  are  switched  to  an  adding 
unit  and  the  sum  is  switched  back 
to  a  given  memory  location.  Other 
arithmetical  ojierations  are  per¬ 
formed  in  the  same  manner.  Most 
important  of  all,  from  a  clerical 
jioint  of  view,  is  the  fact  that  dif¬ 
ferent  items  of  information  can  be 
compared  to  determine  agreement 
or  non-agreement  or  to  determine 
the  larger  or  smaller.  Depending 
upon  the  outcome  of  a  comparison. 


the  machine  can  switch  to  one  pre¬ 
arranged  sequence  of  subsequent 
operations  or  to  another.  It  is  in 
this  way  that  irregularities  can  be 
recognized  and  handled. 

All  of  the  circuits  that  are  re¬ 
quired  to  do  these  things  arc  well 
proven.  Computer  men  may  differ 
as  to  the  best  circuits,  but  we  do 
have  workable  circuits.  Better  in¬ 
put,  less  expensive  random-access 
memories  and  faster  printers  are 
needed,  but  we  already  have  in 
.selective-sequence  computers  what 
is  probably  the  mo.st  difficult  com¬ 
ponent  of  a  completely  automatic 
clerical  installation. 

The  Job  Ahead 

What  remains  to  be  done  is  to 
decide  what  sort  of  machines  to 
build.  What  comjMinents,  of  what 
s|)eeds  and  capacities,  are  to  be  put 
together  to  do  a  given  clerical  job 
with  maximum  economy?  Before 
precisely  the  right  machines  can  be 
as.sembled,  the  re<iuirements  of  the 
job  must  be  understoo<l  in  detail. 
This  is  an  undertaking  for  indus¬ 
trial  engineers. 

All  or  most  clerical  work  'nay  fol¬ 
low  the  same  general  pattern.  But 
similarity  ends  when  we  go  Oeyond 
generalities.  No  two  clerical  jobs 
are  identical.  Common  parts  and 
common  sub-assemblies  will  no 
doubt  be  used  in  all  electronic  cler¬ 
ical  machines,  but  to  do  the  whole 
job  each  machine  will  almost  cer¬ 
tainly  he  modified  to  suit  individual 
performance  specifications. 

The  industrial  engineering  that 
remains  to  be  dr)ne  is  thus  twofold. 
First,  enough  must  be  known  altout 
clerical  work  of  all  tyt)es  to  ilesign 
the  best  possible  common  com¬ 
ponents.  Second,  each  application 
must  he  analyzed  in  detail  before 
the  machine  for  that  application  is 
finally  put  together. 

The  desirability  of  an  ideal  ma¬ 
chine  for  each  clerical  job  can,  per¬ 
haps,  be  overemphasized.  Ia*ss- 
than-ideal  machines  can  be  sold. 
But  anyone  who  has  experienced 
the  compromi.ses  and  the  borderline 
decisions  that  often  have  to  be 
made  in  using  present-day  office 
equipment  cannot  help  dreaming  of 
a  machine  that  is  engineered  for 
their  particular  work. 

Such  machines  would  sell  them¬ 
selves. 
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Mlniatur*  l•l•vUkon  camera  •moloyin^  th«  vidicon  pickuo  tub«*.  with  ttondard 
imoq*  orthicon  cain#ro  in  background 

The  Vidicon 


TIIIC  rHKNOMKNON  of  photo- 
•■miaHion  of  «»l«-tronii  ha*  kawm 
widely  uiM-d  for  the  litrht-Aeniiitive 
fturface  of  televiition  piekup  tul>e». 
Thi*  in  true  for  the  imatre  orthicon' 
a»  well  an  for  itn  preile«eni»orn,  the 
orthii-oii  ant!  the  ironon«'o|M-. 

The  relatetl  (thenomentm  of  phie 
tiM  i>t)du('ti\ ity  han  not  Iteen  em- 
ployeil  jn  atiy  iitmmereially  useful 
pickiip  tijl»e  However,  thin  appiiia- 
tion  of  photiM'onilui'tivity  han  hy  no 
nieann  tteen  itrnoreil  either  in  -le 
exin-rimental  lalioratorien  or  in  th" 
patent  literature  In  fio  t,  me  of 
the  earllext  JirofMinal.n  for  a  felevi- 
lion  •\.nteni  envinioneil  the  line  of  ,i 
neleniimi  photiN'olIil  Ui't  i\ e  fell  !.l 
comliination  with  a  nieehanital 
ntanniriir  dinr.  Actually,  the  nlujf- 
Jfinh  fretpiency  reniMinne  of  the  nele- 
niiirn  celln  made  them  inailei|uate 
for  thin  applinitioii.  I’hoton-min.nive 
lelln  which  t)«*came  ivailalde  in  the 
earl>  part  of  thin  .entiirN  •  fte 
found  to  lie  much  mori-  <;.ital<le 
Iturinir  the  miilille  lydu’n.  work 
on  photin'oniluctive  tarvetn  for  tele- 
%'inion  pickup  tiila-n  wan  carriiai  on 
in  thin  country’,  an  well  an  in  Kn>f- 
lantl'  anti  •'■ermuny.*  In  these  ex[M*ri- 
menln  an  ele»'tron  beam  similar 
tti  that  unetl  in  thi‘  ic<»noncti|M‘ 
Hcannetl  the  phtittH’ontIuctive  tariret. 
Thin  nitMle  of  ttperation  alltiwetl  the 
IHi.nnihility  of  olitainlllK  increa.netl 
sennit ivilv  tiy  means  of  ntora>re 
Kurthermtire,  the  phtittK-ontliicttir 
neeth-tl  tti  lespoiitl  t*i  i  han>.'es  in 
liyht  intensity  no  faster  than  thirty 
cycles  per  ntH'iintl  as  comparetl  to 
the  se\ernl  million  jK-r  s«^•onll  tluit 


in  r«s|uireil  for  nonstoraKe  i'|«“ra- 
tion. 

None  of  these  exfieriments  re- 
sulted  in  a  useful  tula*  able  to  com- 
|a-te  with  the  iconoscofa'  available 
at  that  time  The  principal  tleftHts 
were  insensitivity,  retention  of  im¬ 


Ket.  Once  aKain  photia'iinductivity 
for  pickup  tubes  was  set  aside  at 
least  temjxjrarily  in  favor  of  jiho- 
tiM'mission  whose  pnaessinyr  art 
was  somewhat  more  advancerl. 

Work  done  during;  the  war  on 
phot<.a-ondiictive  materials  for  in¬ 
frared  detivtors  has  serveil  to  fiK’us 
attention  on  the  basic  advantages 
which  photiK'onductivity  has  to 
offer  to  television  pickup  tubes.  It  is 
well  known  that  the  li»fht  sensitiv¬ 
ity  obtainable  with  photoconductive 
cells  trreatly  exceeds  that  reported 
for  any  photoemissive  cells.  Where¬ 
as  a  sensitivity  of  ">0  micnramperes 
(«-r  lumen  i  about  <M(I  electron  per 
((uanta)  is  considered  uiskI  for  pho- 
toemissioii.  tens  of  thousands  of 
microamperes  per  lumen  (many 
electrons  |a‘r  ipianta)  are  not  un¬ 
common  with  some  photiK'ondiictive 
materials.  (.An  imayre  orthicon  em- 
ployiiiK'  a  photiH'athode  trivinir  .>() 
microamperes  per  lumen  has  an 
operatinir  sensitivity  comparable  to 


a>r»*s  and  spurious  sjiols  on  the  tar- 
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no.  t  Crou  Mcitonal  diagram  ol  an  •xparimanlal  vldlron  pholoconductl*# 

pickup  tub* 
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Simplification  of  llc^i<'n.  hit'll  MMisitivit>  ami  »oo<l  rcH>liiti«»ii  are  a\aiiahle  in  a  new  liilte 
having  a  pliotoeomliietive  target.  Itx  application  rcMilts  in  ecoiioni\  of  eipiipinent 
<le>igneii  for  iinattemied  imlii^itrial  applications  as  well  as  hroaticast  use 


By  PAUL  K.  WEIMER.  STANLEY  V.  FORGUE  and  ROBERT  R.  GOODRICH 

H*' A 

/•rinrefoM.  .N>n  Jrrnry 


that  tif  the  human  eye.  i 

If  hitrh-.sen.sitivity  materials  suit- 
ahle  for  pickup  tufn*  tarKet.s  could 
la-  found,  the  benefits  could  be  used 
in  two  ways.  Perhaps  least  im¬ 
portant  at  present  would  be  the  pos¬ 
sibility  of  developintr  tula-s  capable 
of  ojH-ratinjf  at  much  lower  lijrht 
levels.  An  improvement  of  about 
10  times  over  that  of  the  present 
day  imajfe  orthicon’  is  theoretically 
possible,  assuminjr  that  on  the  aver- 
ajre,  the  beat  photoemittintr  sur¬ 
faces  are  only  10  percent  efficient. 


Second  and  more  imiKirtant,  any 
sizeable  increa.se  in  target  .sensitiv¬ 
ity  would  i)ermit  such  simplifica¬ 
tion  in  pickup  tula*  desitrn  as  to 
ofien  up  entirely  new  fields  of  appli¬ 
cation.  The  electron  imaRe  .section 
and  the  electron  multiplier,  which 
have  l)een  recjuired  in  the  imaRe 
orthicon  for  R(K>d  sensitivity,  may 
la-  entirely  eliminated.  The  tube  is 
reduced  to  the  basic  elements  of 
Run  and  tarRet.  This  makes  for 
economy,  compactness  and  simplic¬ 
ity  of  operation. 


In  addition,  all  the  tube  dimen¬ 
sions  may  l)e  .scale<l  down,  if  de¬ 
sired,  btH-au.se  the  extra  tarRet  .sen¬ 
sitivity  is  available  to  compensate 
for  the  reductir)n  in  tarRet  area.  It 
was  easily  conceivable  that  a  sim¬ 
ple,  compact  and  de[>endable  tele¬ 
vision  pickup  tulte  would  find  many 
applications  in  industry,  business 
and  in  scientific  investiRations  far 
wider  than  that  of  entertainment 
broadca.stinR. 

Work  on  photoconductive  pickup 
tubes  has  l>een  carried  (»n  inten- 


Experimental  one  inch-diameler  vidicon.  with  the  itandard  commerciol  imaqe 


orthicon  In  the  bockqround 


Photoconductive  Camera  Tube 
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■ively  «t  KCA  IjtboratorirK  liiirintr 
th«*  pant  seviral  yearn.  Hiirh-ncnni- 
tivity  materia'*  auitable  f(ir  taryretN 
have  ia^ti  found  and  many  experi¬ 
mental  photfK’ondiictl  ve  tijl>e.«  of 
varioim  aize*  have  been  te.nted.  The 
name  “vidu'on"  han  been  <'oin<‘<l  to 
dinliniruinh  tln-ne  tnl>e'<  from  the 
|ihoIiM*mi)oiive  tula** 

The  particular  form  of  vidicon  to 
la-  dc'crila'd  in  in  an  advanced  staye 
of  experimental  development  It  in 
one  ifi  h  III  iliaineter  and  .nix  inchen 
loiu',  and  i.n  particiilarl'.  muted  to 
mdii.nt rial  applications  It  apfiears 
liUely  that  iMilh  laryer  and  .smaller 
forms  of  vidicon*  will  eveiitiialh 
b^•come  available  for  other  applica¬ 
tion.*. 

The  comparative  .mze.s  of  the  vidi¬ 
con  anil  the  imaye  orthicon  are 
shovnn  III  an  aicompariyiny  i>hot<e 
yraph.  A  miniature  television  cam¬ 
era’  emiiloyiny  the  vidicon  i.s  also 
illuNtrated. 

One-fncfi  Vidicon 

The  crosa-gectional  diagram  of  an 
ex|a‘rimental  tula'  yiven  in  Fijr.  1 
shows  the  relative  {Hi.sition.s  of  ‘he 
yun  ami  the  taryet. 

.\.s  shown  in  Fiy  2.  the  photocon- 
diictive  material  i.s  deposited  on  the 
transparent  conductiny  siynal  plate 
and  scanned  diren'tly  by  the  electron 
la-am  .X  uniform  maynetic  field  is 
used  to  fiH'iis  the  lauim  The  veloc¬ 


ity  of  impact  of  the  beam  may  by 
either  lielow  first  crossover  as  in 
the  orthicon,  or  alaive  first  cross¬ 
over  as  in  the  iconoscoiie.  The  video 
siynal  is  tak<*ii  from  the  t.iryet  by 
connectiny  the  amplifier  to  the 
transparent  siynal  plate.  The  wall 
screi-n  shown  in  Fiy.  1  provides  a 
uniform  field  in  front  of  the  taryet, 
but  does  not  app*‘ar  in  the  trans¬ 
mitted  picture. 

Chargc-Di%charge  Cycle 

For  purposes  of  explanation, 
.issume  that  a  low-velocity  orthicoii- 
tyiM-  scanniny  lieam  is  used.  .X  fixed 
potential  of  alHillt  20  volts  laxitive. 
relative  to  the  thermionic  lathisle, 
is  applied  to  the  transparent  siynal 
plate  The  beam  deposits  electrons 
on  the  scanned  surface  of  the  jtho- 
tiK'onductor  charyiny  it  down  to 
thermionic  cathisle  jvitential.  .\1- 
thouyh  consiiierable  fielil  is  thereby 
developed  across  the  opfMisite  face.s 
of  the  photoconductor,  its  conduc¬ 
tivity  i-  sullicieiitly  low  that  very 
little  current  flows  in  the  dark. 

If  a  liyht  imaye  is  frx'u.sed  on  the 
taryet,  its  conductivity  is  increased 
ill  the  illuminated  portions,  thus 
tH*rmittiny  charye  to  flow.  In  these 
areas  the  scanned  surface  yradiially 
liecomes  charyed  a  volt  or  two  posi¬ 
tive  with  respect  to  the  cathode 
duriny  the  1  :?(t-secoiid  interval  be¬ 
tween  successive  scans. 


The  beam  dejaisits  sufficient  elec¬ 
trons  to  neutralize  the  accumulated 
charye,  and  in  doiny  so  yenerates 
the  video  siynal  in  the  siynal  plate 
lead.  It  will  be  noted  that  the  tar¬ 
yet  is  sensitive  to  liyht  throuyhout 
the  entire  frame  time  permittiny 
full  storaye  of  charye. 

The  charye-discharye  cycle  is 
identical  to  that  of  the  orthicon 
with  the  exception  that  the  posi¬ 
tive  charyiny  eTe  t  is  achieved  by 
photoi  ondiiction  throuyh  the  taryet 
itself,  rather  than  by  photixmiission 
from  the  scanned  surface.  This 
mode  of  ofieration  requires  that  the 
resistivity  of  the  photiH’ondiictive 
taryet  be  siifliciently  hiyh  that  its 
time  constant  exceeds  the  1  3(l-sec- 
ond  television  frame  time  A  dark 
resistivity  of  Id"  ohin->  m  or  yreater 
i.s  satisfactory. 

Many  materials  such  as  selenium, 
sulfur,  as  well  as  the  sulfidei,  sele- 
nides  and  oxides  are  known  to  be 
photiH-onductiny.  Several  of  these 
materials  when  properly  proi'essed 
have  been  found  suitable  for  pickup 
tube  taryets.  The  speitral  response 
i.s  a  function  of  the  material  and 
the  pna-essiny.  Taryets  which  are 
sensitive  to  the  entire  visible  ranye 
of  the  spectrum  have  lM*en  made 

Operating  Characteristics 

I’hotoconductive  taryets  free 
from  the  spurious  spots  and  lay 
which  troubled  the  earlier  workers, 
have  lieeii  made.  Sensitivities  in 
excess  of  1,000  micro.imperes  per 
lumen  are  obtainable.  Kesolution  is 
limited  only  by  the  electron  optics 
of  the  lieam  while  in  the  imaye  or¬ 
thicon  a  fine  mesh  screen  at  the  tar¬ 
yet  limits  resolution. 

The  one-inch  diameter  \idicon 
is  capable  of  resolviny  more  than 
lion  lines.  I’nder  similar  coiuiitions 
the  laryer  imaye  orthicon  will  yive 
about  lifteeii  hundred  lines.  The 
capacity  of  the  taryet  may  be  made 
sufficiently  larye  in  any  size  taryet 
that  the  hiyh  liyht  siynal-t.vnoise 
ratio  of  the  output  siynal  can  be 
as  hiyh  as  needed. 

The  siynal-vs-liyht  curve  is 
linear  at  low  liyhts  as  in  an  orthi¬ 
con.  but  with  some  tlatteniny  off 
at  hiyh  liyht  levels.  In  yeneral.  the 
photoconductive  taryets  made  to 
date  will  not  accomnuxlate  .xs  wide 
a  ranye  of  liyht  levels  for  a  yiven 


fhoioqraph  ol  pictur*  trantmillvd  by  a  on»  Inch  vidicon 
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lens  aperture  as  an  imaKe  orthicon. 
For  extremely  brifrht  illumination 
on  the  tartret,  the  picture  loses  con¬ 
trast  without  any  tendency  for  un¬ 
stable  charjre  up  as  in  the  early 
orthicon.  An  imajre  orthicon  under 
similar  conditions  would  maintain 
jtood  contrast  by  virtue  of  the  re¬ 
distribution  of  secondary  electrons 
on  the  picture  side  of  the  glass  tar¬ 
get. 

In  general,  pickup  tubes  with 
photoconductive  targets  are  sim¬ 
pler  in  operating  adjustments  than 
an  image  orthicon.  The  electron 
image  focusing  control  is  com¬ 
pletely  eliminated,  and  the  target 
voltage  adjustment  is  somewhat  less 
critical. 

The  high  signal  level  obtainable 
at  the  target  removes  the  need  for 
an  electron  multiplier  whose  con¬ 
tribution  to  spurious  spots  and 
shading  in  the  image  orthicon  has 
been  a  steady  source  of  concern. 
The  beam-current  adju.stment  is  ac¬ 
cordingly  less  critical.  In  short,  the 
simplicity  of  operation  of  the  pho¬ 
toconductive  targets  combined 
with  their  adaptability  for  small 
tubes  ha.s  made  them  particularly 
suitable  for  equipment  designed  for 
unattended  industrial  applications. 

Sufficient  satisfactory  tubes  have 
been  constructed  in  the  lalmrataory 
to  demonstrate  the  advantages 
listed  above.  However,  questions  of 
tube  life,  allowable  temperature 
limits  and  reproducibility  of  re¬ 
sults  will  require  additional  inten¬ 
sive  development  before  equipment 
reliable  enough  for  industrial  use 
can  be  made  available.  For  exam¬ 
ple,  conditions  necessary  to  ensure 
target.s  free  of  objectionable  time 
lag  are  .«till  in  an  experimental 
stage. 

Sensitivity  of  the  Tube 

A  one-inch  vidicon  possessing  a 
target  sensitivity  of  300  ua  per 
lumen  will  transmit  a  noise-free 
picture  with  a  .scene  brightness  of 
several  foot-lamiierts  using  an  f/2 
lens.  Since  this  light  level  is  less 
than  ordinarily  present  in  most  lab¬ 
oratories  or  factories,  special  light¬ 
ing  is  not  required. 

It  is  impossible  to  compare  the 
relative  sensitivities  of  the  vidi¬ 
con  and  the  image  orthicon  with¬ 
out  specifying  at  what  light  level 


the  ctimparison  is  being  made.  At 
intermediate  light  levels,  with  a 
few  foot-lamberts  scene  brightness, 
the  two  tubes  will  transmit  a  pic¬ 
ture  having  about  the  same  signal- 
to-noi.se  ratio.  At  higher  light  lev¬ 
els,  the  vidicon  will  deliver  a  higher 
signal-to-noise  ratio  than  the  im¬ 
age  orthicon  since  its  target  capac¬ 
ity  is  higher.  At  lower  light  levels 
its  signal-to-noise  ratio  will  be  in¬ 
ferior  to  that  of  an  image  orthicon 
with  a  multiplier. 

This  follows  from  the  fact  that 
the  noise  background  for  the  vidi¬ 
con  is  the  amplifier  noise  that  re¬ 
mains  fixed  at  all  light  levels,  while 
for  the  image  orthicon  it  is  shot 
noi.se  in  the  scanning  beam,  which 
may  l)e  reduced  somewhat  for  low 
signal  levels.  With  the  development 
of  still  more  sensitive  targets,  the 
vidicon  without  a  multiplier  may 
l)e  expected  to  exceed  the  present 
image  orthicon  at  all  light  levels. 

It  will  be  noted  that  the  elimina¬ 
tion  of  the  electron  multiplier  will 
require  a  stronger  beam  current 
at  the  target  of  the  vidicon  than 
in  the  image  orthicon.  Assuming 
the  input  noi.se  of  the  video  ampli¬ 
fier  to  be  2  X  10  •  microampere,  a 
target  current  of  0.2  microampere 
is  re<iuired  for  a  signal-to-noise 
ratio  of  100.  This  current  is  about 
ten  times  that  required  in  the  im¬ 
age  orthicon. 

Some  explanation  as  to  wny  a 
smaller  pickup  tube  may  require 
a  more  .sensitive  target  for  equal 
scene  brightnesses  is  in  order.  If 
the  entire  tube  and  optical  system 
are  scaled  down  in  size,  keeping 
the  same  f  number  lens,  the  quan¬ 
tity  of  light  in  lumens  intercepted 
by  the  lens  is  reduced.  The  output 
signal  of  the  tube  in  microamperes 
is  also  reduced  unless  the  target 
sensitivity  in  microamperes  per 
lumen  is  increased. 

On  the  other  hand,  if  the  lens 
diameter  for  the  small  tube  were 
kept  the  same  as  for  the  large  tube, 
no  increa.se  in  target  .sensitivity 
is  necessary.  However,  for  the  same 
angle  of  view  this  means  a  faster 
or  lower  f  numberlens.  Such  lenses, 
if  available  at  all,  are  likely  to 
be  less  highly  corrected  and  more 
expensive.  Thus,  in  general,  the 
smaller  tube  will  be  operatiul  with 
smaller  diameter  lenses  re^juiring 


FIG.  2  Dvlall  oi  Ih*  larqst  conatruC' 
lion  in  th«  •xpnriinanlal  pholoconduc. 
ti**  camnra  tub* 
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higher  scene  brightnesses  or  more  f 
sensitive  targets.  The  gain  in  | 
depth  of  focus  accompanying  the  f 
use  of  the  smaller  diameter  lens  f 
may,  however,  be  very  useful.  Mo-  ; 
tion  picture  16-mm  lenses  have  i 
been  found  to  be  .satisfactory.  ' 

The  writers  wish  to  thank  V.  K.  : 
Zworykin  and  Albert  Rose  for  their  ^ 
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Automatic  Exposure 


Arrial  |tliol«»^ra|»li\  alMiNc  inpli  uiiiltM'  \ar\iii»  normall)  «ieiiiaii<U 
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Undwrtidw  ol  ap*r<ur»  control  thowinsi  pholocoll  and  hootor  houalnq  (contor) 
and  aorvo  motor  (lowor  rtqht) 


Lona  aaaamblf  with  covor  romovod  ahowinq  Comoro  Uiaoa  to  roor.  photocoll 
iria  and  donootivo  potontiomotor 


Low-altiti’HK  revonnaissutKi'  pho- 
I  tojfraphy  at  sjHH-ds  in  fXi-fss 
i>f  fi(Mi  mph  re<iuirf.s  rapiil  autf>- 
matic  a(tju.Hfnn‘nt  to  chanjrirn?  lijrht 
values.  The  requirements  for  >r<MMl 
i-<»lor  photojfraphv  (a<  illustrated 
hy  the  front  rover  of  thi-»  issue  of 
Ki.KCTRONICS)  are  even  more  strin- 
yent.  Compromises  in  ronventional 
photography  are  apparent  when  the 
averaye  newsreel  is  eompared  with 
the  a\eray«‘  studio  produetion.  In 
color  work,  even  the  <|iialit,\  of  the 
latt«T  is  sacrificed  hy  compromise 
settinys  for  sei|uences.  In  solviny 
the  two-f(dd  problem  of  automatic 
liyht  control  and  automatic  shutter- 
speed  control,  the  former  has  been 
altacki'il  first  by  providiny  a  servo 
system  for  \aryiny  the  iii-  aiier- 
tiire 

The  camera  so  modified  i-  a  1’.  S. 
Air  Force  .Model  .S-7  equipped  with 
stereo.sco|(ic  lenses  and  an  iqten, 
slit-type  shutter.  Film  is  exposed 
by  beiny  driven  past  the  'lit  as  a 
function  of  y round  speed  and  as  an 
inverse  function  of  altitude.  This 
comtiination  synchronizes  the  mov- 
iny  imaye  on  the  film.  Film  ex¬ 
posure  time  is  exi'ressed  in  tspiiva- 
lent  shutter  si>eed  :  for  examide,  an 
equivalent  shutter  sjH-ed  of  1  2rith 
of  a  stsond  indicates  that  the  slit 
width  is  adjusted,  as  a  function  of 
film  speed,  so  that  the  passiiiy  tilm 
receives  an  exi)osure  equal  to  that 
obtaineil  by  stationary  film  la*hind 
a  conventional  shutter  operated  at 
1  2.">th  of  a  second. 

The  stereo  lens  assemidy  i'  minli- 
fied  to  incluilt'  an  additional  lens 
with  variable  ajH-rture.  a  pholiK'ell. 
a  photiK'ell  heater  anil  thermostat 
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and  a  motor  with  the  neeessary 
jrearinjf  for  drivinjr  all  three  a|»er- 
tures.  An  armored  cable  connects 
the  lens  assembly  to  an  operator’s 
control  box  containinjr  an  amplifier, 
o|)eratinjr  switches,  an  o[)eratin{r 
indicator  and  a  warm-up  imlicator. 

Manual  selection  is  provided  to 
preset  the  control  for  use  with  films 
havintr  ASA  ex|Kisure  indexes  of 
12,  2,'),  35,  50  and  100.  A  separate 
control  is  provided  to  match  eipiiva- 
lent  shutter  speed  .settinjfs  of 
1  50th,  1  100th.  1.200th  and 

1 /400th  of  a  second  on  the  camera. 
DeiH-ndinK  on  the  tyja*  of  film  and 
the  e«|uivalent  shutter  spei-d,  the 
control  retfulates  ai>erture  size  to 
permit  constant  li^ht  intensity  at 
the  film,  even  thoiitrh  the  maximum 
illumination  encountered  may  In- 
40  times  jfreater  than  the  mini¬ 
mum.  An  indicator  shows  the  op¬ 
erator  whether  or  not  lijrht  condi¬ 
tions  are  beyond  the  scojh*  of  his 
shutter  setting  and  tells  him  which 
way  to  adjust  it  when  re<|U'red. 
With  these  manual  ailjustments. 
the  control  can  accept  a  maximum- 
to-minimum  li>;ht  ratio  of  325  to  1. 

How  It  Works 

The  basic  system  is  shown  in  the 
block  diagram  of  Fip.  1.  .Assuminv.' 
normal  operation,  any  chaiiKc  of 
li),'ht  intensity  reflected  from  the 
terrain  will  chanK'e  the  output  of 
the  phnt(K-ell.  A  resultant  unbal¬ 
ance  at  the  comparator  prcsluces  an 
output  that  is  filtered,  pha.se- 
shifted.  and  amplified  to  drive  a 
servo  motor  izeared  to  the  camera 
apertures.  .As  s(Hin  as  the  aiwrtures 
reach  a  position  establishing'  cor¬ 
rect  lijfht  intensity  at  the  photm-el! 
(and  film)  the  system  corrects  it¬ 
self  for  balance.  .A  derivative  of 
ajH-rture  chan^'e  is  ap|>lied  to  the 
comparator  for  antihunt  juirposes. 

Camera  equivalent  shutter 
speeds  are  matched  by  means  of  a 
selector  switch  that  inserts  one  of 
.several  resistors  in  the  reference 
circuit.  The  AS.A  film  exposure  in¬ 
dexes  are  matched  by  means  of  a 
selector  kno'o  that  places  one  of  sev¬ 
eral  calibrated  li»rht  baffles  in  front 


Aiiamblad  lent  turrat  bttidt  control  box  that  contains  all  tho  oloctron  lubot 


of  the  phottK-ell.  To  protwt  the 
photfK-ell  from  stray  liirht  when  the 
camera  is  not  in  operation,  a  shut¬ 
ter  cityers  the  photocell  aiwrture. 
■A  solenoid  opens  the  shutter  when¬ 
ever  power  is  applied  to  the  etpiip- 
ment. 

The  sensinv'  unit  is  desijrned  in 
the  form  of  a  barrel,  somewhat  re- 
semblinjr  a  small  camera  as  shown 
in  Fiif-  2.  Mounted  at  the  forward 
end  of  the  barrel  is  a  Fresnel  lens 
of  transparent  plastic,  which  en¬ 
tails  less  bulk  and  exjM'nse  than  an 
tHpiivalent  lens  of  jrlass  and  allows 
the  use  of  a  lartre  ojKuiinK  Very 
thin,  and  very  finely  jrrooved.  the 
Fresni'l  lens  trives  sufficient  defini¬ 
tion  of  the  imajre  for  proia-r  con¬ 
trol  of  the  viewiiiit  anjrle. 

The  barrel  aperture  is  directly 
(feared  to  the  main  lens  apertures. 
I’erfiH't  projiortionalit.v  l>etween  the 
photiK-ell  anil  main  lens  atiertures 


can  not  be  a.ssumed,  however,  h'or 
the  larger  openinRs  (up  to  f:l) 
u.sed  at  the  photocell  ajierture,  the 
vijfnettinR  effect  l»ecomes  increas- 
inRly  im|Mirtant  so  that  the  actual 
optical  oiicniiiR  deviates  from  the 
calculated  ojieninR  by  a  consider¬ 
able  factor,  rorrwtion  is  made  by 
inserting  a  piece  of  .star-shaj)ed, 
opaque,  metal  foil  behind  the  Fres¬ 
nel  lens. 

The  imaRe  is  formed  at  a  rei-- 
tanRular  openinR  that  divides  the 
forward  and  rear  sections  of  the 
barrel,  and  is  then  diffused  in  the 
curvtsi,  hiRhly  polished  rear  section 
enclosinR  the  photocell.  This  even 
illumination  of  the  cell  proloiiRs  its 
life,  improves  its  absolute  accuracy, 
and  repre.sents  almost  exactly  the 
averaRe  liRht  intensity  at  the  actual 
film. 

While  it  miRht  .seem  that  a 
standard  vacuum  or  Ras  photi^tube 


FIG.  1— EUmsnti  oi  tb*  aulomotic  iria  apartur*  control  irstom 
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FIG.  i  Comparator  un)l  showing  output  tiller  and  phase  shiiter 


woalU  providi*  iiatisfactory  informa¬ 
tion.  invratiir«tion  ahow*  them  to 
have  a  po<jr  abnolute  accuracy  in 
compariton  with  the  selenium 
phot^jcrll.*  The  only  photosensitive 
element  presently  known  to  have  a 
fairly  (f'sxf  absolute  acuracy  is  the 
barrier-layer  type  selenium  photo¬ 
cell.  The  voltave  obtained  from  this 
tyite  of  cell,  however,  is  extremely 
low  at  the  liKht  levels  encountered, 
and  not  suited  for  direct  amplifi¬ 
cation.  ron.siderable  diflUciilty  was 
encountered  in  attempts  to  use  a 
4t)0-cycle  electromechanical  chopper 
to  transforni  the  available  d-c  si>r- 
nal  into  an  a-c  siKnal  suitable  for 
further  amplification  It  therefore 
seemed  ilesirable  to  use  ttther 
methods, 

Selenium-tyi>e  photta-eils  have 
the  property  of  condiirtiny  in  one 
direction  if  they  are  not  illumin¬ 
ated  Illumination  creates  .lome  re- 
ver.se  conduction,  and  with  con.stant 
voltajre  applied,  the  reverse  current 
is  e.s.senlially  proportional  to  the  in¬ 
tensity  of  illumination.  This  prop¬ 
erty  is  used  to  advantage  here 

It  is  necessary  to  obtain  constant 
voltaye  with  a  bridKe  consistinif  of 
precision  resistors  and  a  tunirsten- 
filament  lamp  shown  in  Kiy.  .‘V  The 
lamp  filament  chanires  resistance 
with  chanires  in  the  Ifift-i-ycle  sup- 
l>!y  volt.aye  and  unbalances  the 
bridyc  in  the  dirts-tion  neces.sary  to 
maintain  the  desired  output.  Con¬ 
stant  applied  Vnltaye  is  reijuisite 
for  maintaining  absiilute  accuracy 
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riG.  2  Pholoccli  barrel 


riG.  3  Coutonl  voltaa*  brido*  circuit 


of  the  photocell,  and  the  bridire  pro¬ 
vides  a  volt.'iKe  output  constant 
within  a  few  percent. 

The  con.stant  a-c  voltaye  is  ap¬ 
plied  throuKh  a  rectifier,  buildiiiif 
up  a  constant  d-c  voltaye  across  the 
capacitor  and  photocell  repr«“sented 
by  the  inner  circuit  of  Fip.  t.  l.'ur- 
rent  passed  by  the  photocell  is  ap¬ 
proximately  proportional  to  liiiht 
intensity  and  it  discharges  the 
parallel  capacitor  at  a  rate  proiior- 
tional  to  this  illumination.  Throiifrh 
the  rectifier,  the  capacitor  is  re¬ 
charged  once  every  2.0  milliseconds 
to  the  peak  value  of  the  revrulated 
a-c  source.  The  tUuv  of  this  charif- 
injt  current  through  a  .series  re¬ 
sistor  produces  a  volt.iKe  drop  that 
i.s  the  measure  of  existing  photiKoll 
illumination. 

A  reference  circuit  is  connected 
in  parallel  with  the  photocell  circuit 
as  shown,  duplicating  the  latter  ex¬ 
cept  for  a  fixed  resistor  in  place  of 
the  photocell.  The  value  of  the  re¬ 
sistor  is  selected  according  to 
equivalent  shutter  sjieed  in  use. 
The  How  of  charifinir  current 
throuirh  the  series  resistor  of  this 
circuit  prinluces  a  voltaire  drop  that 
is  the  standard  for  desired  photo¬ 
cell  illumination.  Voltaire  drops 
across  the  charKing  resistors  of  the 
two  circuits  are  compared  in  phase 
opposition.  When  the  voltajre  drop 
owinK  to  existing  photocell  illumi¬ 
nation  tspials  the  standard  for  de¬ 


sired  photocell  illumination,  the 
comparator  output  becomes  zero, 
indicatinu  that  the  photocell  aper¬ 
ture  is  the  correct  size.  Since  the 
photocell  aperture  is  ijeared  to  the 
lens  apertures,  this  also  indicates 
that  liyht  intensity  at  the  film  is 
cornx’i.  When  existing  illumina¬ 
tion  needs  corriHtion,  one  voltaira 
predominates,  resultinir  in  a  com¬ 
parator  output  siirnal  of  particular 
magnitude  and  polarity. 

Hiyh  harmonics  in  the  pulse-type 
siirnal  from  the  comparator  are 
eliminated  in  a  filter  that  al.so 
rotates  the  phase  anirle  ninety  de¬ 
crees.  The  filter  unit  consistini?  of 
one  pi--.ection  with  load  resistance, 
supplies  an  approximate  sine-wave 
voltaue  to  the  irrid  of  the  first 
amplifier  tube. 

Amplifier  Design 

Servo  applications  reijuire  a 
limitinir  amplifier  that  irives  in- 
creasinir  output  for  increasing 
error  up  to  a  predetermined  design 
point.  Heyond  this  point,  an  output 
proportional  to  error  would  demand 
excessively  ponderous  servomechan¬ 
isms  if,  indeed,  any  mechanisms 
capable  of  sensitive  control  could 
stand  an  output  proportional  to 
maximum  error. 

Speed  limitations  and  torque 
limitations  of  the  aperture  drive 
dictate  the  size  of  the  motor.  This 
parameter  i.s  a  measure  of  the  size 
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«f  the  output  tube  and  of  output 
power.  To  obtain  speed  and  ac¬ 
curacy,  full  output  power  must  be 
reached  with  little  error  input,  re¬ 
quiring:  high  voltage  amplification 
with  powerful  limiting  action. 
The.se  characteristics  are  indicated 
in  the  operational  curve  of  Fig.  5. 

One  di.sadvantage  of  a  conven¬ 
tional  vacuum-tube  amplifier  is  the 
limitation  impo.sed  on  the  input  sig¬ 
nal  to  avoid  blocking.  A  powerful 
input  signal,  when  peak  rectified, 
builds  up  a  negative  bias  at  the 
grids  of  the  voltage  amplifiers. 
When  stored  in  the  coupling  capaci¬ 
tors,  this  bias  takes  an  appreciable 
time  to  dissipate  and  effectively 
blocks  a  subsequent  weak  signal, 
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which,  as  a  result,  is  not  properly 
amplified.  To  maintain  quick  recov¬ 
ery  with  this  type  of  amplification, 
the  range  of  signal  input  i.s  nor¬ 
mally  re.stricted. 

Restriction  of  signal  input  is 
avoifled  in  the  aperture  control  am¬ 
plifier  by  using  a  Thyrite  resistor 
in  the  grid  circuits  of  both  the  sec¬ 
ond  and  third  stages.  This  element 
eliminates  blocking  and  gives  the 
amplifier  an  e.xtremely  rapid  recov¬ 
ery  time  (15  milliseconds  for  a  60- 
dec  il>el  input  overload)  as  well  as 
a  nonlinear  gain  characteristic. 
The  amplifier  has  a  gain  varying  so 
rapidly  with  the  incoming  signal 
that  the  servo  system  cannot  be 
considered  linear,  except  immedi¬ 
ately  adjacent  to  the  null  point. 

As  shown  in  Fig.  6,  the  signal  is 
first  amplified  in  one-half  a  high- 
mu  triode,  then  amplified  a  second 
time  in  the  other  half  of  the  tube. 
The  properties  of  the  Thyrite  re¬ 
sistor,  attached  to  the  grid  of  the 
•econd  stage,  are  such  that  its  re- 
aistance  decreases  as  applied  volt¬ 


age  increases.  Therefore,  any  pow¬ 
erful  signal  applied  momentarily  to 
this  grid  is  almost  immediately  dis¬ 
sipated  through  the  resistor,  clear¬ 
ing  the  grid  of  bias  effect. 

.\  Thyrite  resistor  is  also  used 
in  the  grid  circuit  of  the  driver 
stage  further  to  reduce  recovery 
time  and  prevent  blocking.  As  the 
signal  input  increases  from  zero  to 
0..5  millivolt,  driver  output  in¬ 
creases  in  a  ratio  that  is  practically 
proportional.  .Above  0.5  millivolt, 
the  output  remains  constant  at  full 
power.  One-half  a  12 ATT  tube 
serves  for  the  driver,  and  is  trans¬ 
former-coupled  to  the  last,  or  out¬ 
put  stage  of  the  amplifier. 

The  output  stage  shown  in  Fig. 
7  uses  a  ty|)e  5687  double  triode  op¬ 
erated  in  Class  B.  Under  normal 
conditions,  this  tube  could  not  con¬ 
tinuously  supply  the  12  volt-am- 
I>eres  required  for  the  variable 
phase  of  the  two-pha.se  servo  motor. 
Hecau.se  of  the  intermitlency  of  the 
service,  however,  it  is  possible  to 
u.se  the  tub«;  without  exceeding  its 


long-time  plate  dissipation  rating. 
In  fact,  the  tube  is  used  consider¬ 
ably  below  its  maximum  dissipation 
ratings. 

Maximum  power  is  obtained  by 
supplying  the  5687  grids  with  a 
fixed  bias  of  —20  volts.  The  voltage 
is  obtained  from  the  power  trans¬ 
former  through  a  germanium  diode 
rectifier  of  the  high-back-voltage 
type  and  a  small,  pi-section,  induc¬ 
tance-capacitance  filter. 

Antihunt  Circuit 

It  is  generally  considered  advis¬ 
able  to  damp  linear  servomecha¬ 
nisms  with  the  derivative  of  the 
error  signal.  This  practice  is  not 
nece.ssarily  correct  for  the  nonlin¬ 
ear  type  dealt  with  here.  In  this 
case,  a  velocity  or  viscous  damping 
so  calculated  that  it  would  repre¬ 
sent  considerable  over-damping  for 
a  corresponding  linear  servo  proves 
more  favorable. 

The  damping  signal  is  the  deriv¬ 
ative  of  a  voltage  proportional  to 
the  effective  optical  aperture  and 


FIG.  6  -Sarvo  ampliiieri  thowinq  Thyrlt*  reiialort  In  qrid  ciiculla 
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inciLidrK  thi"  iTM'chMnirail  itit-rtiii  of 
thr  ii^rvo  *y»tem.  Thrrefore,  thi* 
Miiroal  hiiM  «  maximum  valut*  rorre- 
apondinir  to  thf  maximum  rate  of 
rhanire  of  the  efTwtive  leu*  area.  It 
never  nee<l.>«  to  tie  m<ire,  retrardleuM 
of  the  amount  of  error.  The  deriva¬ 
tive  IK  added  to  the  in|iut  Mitrrial, 
lint  xiro-e  the  e<|ui|iment  ix  workintr 
on  a  nonlinear  (airtion  of  the  train 
charaiterixtii-,  the  dampinir  factor 
ha<  no  etfei-t  until  the  null  |ioiiit  is 
liractirallv  ri*ai-he<l.  Then,  a.s  a 
larire  amount  of  retardinir  force,  it 
comes  into  full  efTe<-t  and  halts  the 
inis'hatiism  aliruptly. 

The  a|M-rtiire  drive  is  mei-hani- 
cally  linked  to  a  vurialile  resistor 
so  that  Voltaire  dro|i  across  the  re¬ 
sistor  clianires  as  a  function  of  the 
a|H*rture  oiHuiinir  as  shown  in  Kitr. 
w  This  function  has  lao-ii  so  deter¬ 
mined  that  I  hi-  rate  of  chanire  of 
Voltaire  Ik  correlated  witn  tlie  rate 
of  chanire  of  the  lens  o|H‘ninir  to  as¬ 
sure  proia-r  damiiinir  over  the  full 
raiiire  of  aperture  o|K‘ninirs  from 
f  2.ri  to  f;lti.  The  function  is 
hiirhly  nonlinear,  la'inir  ap|>roxi- 
mated  liy  a  section  of  a  paralaila. 
To  olitain  accurate  results,  it  is  im- 
lierative  to  make  the  current 
throiiirh  the  varialde  resistance  in¬ 
dependent  of  current  and  voltape 
variations  in  the  rest  of  the  cir¬ 
cuits. 

The  de-ired  derivative  volt.iye  is 
lelativelv  small  and  |Mivver-supply 
ripple  Voltaire  mav  easily  override 
It.  To  avoid  this  ditliciilty,  a  six*- 
I  lal  reirulator  has  heen  provided 
that  holds  the  voltaife  sup|il.v  to 
the  derivative  circuit  lonstant. 


This  regulator  comprises  a  neon 
tula*  and  the  unused  half  of  the 
driver  tulie. 

The  current,  throuKh  the  resis¬ 
tor.  u«e<l  to  obtain  the  rate 
of  chanire  of  the  ajierture  is  a 
measure  of  the  actual  location  of 
the  a|a*rture.  The  current  passes 
throuirh  an  offset-zero  milliameter 
liK-ated  on  the  control  box  panel  and 
calibrated  in  f-stops.  It  is  u.sed  as 
a  fairly  accurate  indication  of  aper¬ 
ture  position  and  warns  of  extreme 
liirht  levels,  so  that  the  ofterator  can 
chanire  ei|uivalent  shutter  sja-ed  lie- 
fore  rnakinir  a  senes  of  -shots 

.Shown  in  Fi|r.  tt  are  the  voltaire 
wave  slia|>es  observed  at  various 
staifes  of  amplification.  The  ratio 
of  output  to  injuit  |>ower  is  approx¬ 
imately  1.5  V  lit",  or  atsuit  1  111  de- 
cila*ls.  While  this  is  not  an  excep¬ 
tionally  hiirh  ratio  for  an  audio 
amplifier,  it  is  extreme  for  a  servo 
amplifier  and  would  ordinarily  lead 
to  objectionable  huiitinir.  This  ef- 
ftH-t  is  avoided  by  the  nonlinear 
irain  and  antihunt  circuits. 

Its  sensitivity  comluned  with  the 
nonliiii-arity  makes  the  aperture 
control  applicalile  to  a  wide  ranire 
of  photoirraphic  liirht  inir  condi¬ 
tions.  .A  white  sand  beach  in  mid¬ 
summer  will  seldom  relbst  more 
than  lO.iiitii  fiMit-caiulles  illumina¬ 
tion.  while  a  dark  pin*-  for*-st,  on 
an  overcast  day,  may  relb-i-t  as 
littb-  as  111  foot  lanilU-s.  I'sinir  a 
color  film  of  slowspeetl  ( .\S.-\  iliilex 
d.'ii  and  *-<(uivali-nf  shutter  sja-t-d 
as  dictat*‘d  by  conditions,  the  aper- 
turi-  control  corr*-*-ts  for  illumina¬ 
tions  la-tvve*-n  152  foot  candles  anil 


FIG.  9  Volloq*  wa*»  ihapM  under 
condition*  ol  larq*  error  (tiO.S  slop} 


m.lKMi  fiHit  candles.  With  a  black-- 
and-whitt-  film  of  fairly  fast  speed 
i.-XS.A  index  100)  and  e<|uival*!nt 
shutter  .sp«-ed  as  dictated  by  condi¬ 
tions,  the  aja-rture  control  c(>rr*-ct.s 
for  illuminations  befw*-en  Ifi  and 
20,111111  f(Mit-*-andles. 

Further  development  of  the  same 
basic  control  system  demonstrate.s 
that  th*-  ranire  of  aiM-rture  corrt-c- 
tion  can  be  extended  to  include  il¬ 
lumination  as  low  as  1.5  fiait- 
candlt-s.  Kxletisioii  of  the  ranire  for 
tiiirher  illumination  is  also  possilile, 
but  hardly  nta-essary,  since  no  cli¬ 
matic  or  topoirraphical  conditions 
ri-ll»*»-t  liirht  above  the  jin-sent 
maximum,  .'should  a  diffi-rent  ap¬ 
plication  r«‘i|uire  further  extension 
of  ranirt-  mivvard  or  downvv.irii.  the 
control  could  la-  suitalily  mialifit-d. 

Th<-  authors  wish  to  express 
thanks  for  cooperation  r»‘ceived 
from  la-rsonne!  of  the  .Aerial  t'am- 
era  Branch  of  the  Photo  Lataira- 
tory  at  Wriirht-Patterson  .Air 
Force  Base,  under  Colonel  (leorire 
W.  (baldard.  Chief,  who  inspirt-d 
developmi-nt  of  the  t-ipiipment.  Ap- 
pri-ciation  is  espt-cially  due  to  .Alajor 
.Arthur  hi.  Smith.  I’S.AF,  and  Kob- 
*-rt  Roalef. 
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Bowling-Alley 
Foul  Detectors 


By  ERNEST  JELLINEK 


iirnfrni  hhrfrtv  t  titnuuti 
S*  h*  nn  taiii/.  \  »  i<  York 


(luntiniial  work,  oil  foul  ii(‘ttM-tor>  uiol  rcrtain  r(‘\  i^ioiis  of  \iii«‘riraii  How  liii;' 

r,4»n<:r»»  nile>*  {irriiiil  ujm*  of  photooliM'trir  f«>r  ilfliM-tiiij:  fouls  in  l«*a;'in‘ 

4-oni|»«‘tition.  )'oii'i«l4‘ratioii>  anil  rirrnit  ilolails  art*  t‘\|>laint'il 


PIIOTOKI.KTRU  foul  (Iftertors 
hiiM-  Imiti  known  for  ii  v'oimI 
many  ycar.<,  hut  until  riH-i-ntly,  ct*r- 
tain  limitations  prohihitod  their  use 
tlunny  league  yomiietition.  The 
rules  ...et  forth  hy  the  Ameriean 
Ihiwliny  t'onjrress  did  not  lend 
themselves  to  foul-line  detwtion  hy 
eleetronies. 

It  was  noted  that  over  ninety 
pereeiit  of  all  fouls  were  of  the 
slidiny-foot  type,  and  that  fouls  of 
this  type  were  most  ditfieult  for 
judjfes  watehiny'  .several  alleys  to 
deteet.  The  i  ritical  line  was  an  in- 
tlnitesimally  narrow  one  at  the 
front  edy'e  of  the  foul  strip.  The 
( 'onkrress  has  sinee  modilied  its  rules 
and  widened  the  eritieal  line  to  one- 
ijuarter  ineh.  This  provides  sufli- 
eient  latitude  for  the  design  of  prae- 
tieal  photoi'levtrie  foul  det**etors. 
and  other  ty|>es  of  fouls  are  readily 
deteited  hy  other  players. 


Typical  Installation 

A  typical  slidinir  foul  detector  in¬ 
stallation  consists  of  a  lijfht  source, 
which  projects  a  narrow  li/ht  Vieam 
alonjr  the  foul  line  close  to  the  tlmir. 


Liqht  sourc*  and  phololuba  unit*,  thown  In  d«lail  at  Ih*  too  ol  Ilia  paq*.  or* 
mounted  behind  tectanquiar  aperture*  la  dltrleloa  board*  between  alley* 
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Each  paaal  la  Ih*  ceolrol  unit 
two  a:i«>t 


nn<l  a  iihotutulx-  unit  at  th»*  other 
Hide  Ilf  the  alley  to  rtveive  the 
lieatn  A  font  rill  panel  pruvide.i 
Voltaire  for  the  liirht  .«ource  units 
and  r«>eeives  furreht  from  the 
photidulte  units.  Its  function  is  tii 
o|H-rate  the  proiwr  foul  liirht  and  a 
i»ell  when  a  fitiil  <H-curs  on  an>  alley. 
Foul  lights  ar«-  locatetl  alatve  the 
jiins  at  each  alley,  and  a  common 
foul  ladl  is  eneririred  when  a  foul 
m'curs  on  any  alley. 

The  liirht  sourci-  ami  phototulie 
units  are  de-<itrned  fjir  mount inir 
at  the  foul  line  in  place  of  the  divi¬ 
sion  hoard,  or  inside  the  tiall  return 
separatmir  two  alleys.  Kioh  liirht 
souri-e  is  callable  of  projectinir  a 
beam  of  liirht  in  two  directions  and 
thus  can  be  used  to  cover  either  a 
sinirle  alley  or  two  adjacent  al'eys. 
Fach  phototube  holder  is  similarly 
desiirned  to  Cover  either  a  sinirle 
alley  or  two  adjacent  alleys. 

For  uniform  liirht  distribution  to 
the  reipiired  heiirht  a  rei'tanirular, 
rather  than  a  rouiul,  beam  shape  is 
useil  It  is  }  inch  wide  and  li  inch 
hiirh,  startinir  i  inch  al)o\e  the 
floor. 

To  obtain  irood  formation  of  the 
liirht  iH-am,  a  loiiK-fiK-al-Ienirth  lens 
-I  stem  is  used.  This  system  is  de¬ 
siirned  so  that  the  projected  imairc 
of  the  lamp  lilament  fivused  on  the 
lens  of  the  receivinir  unit  across  the 
alley  is  approximately  the  same 
wiilth  as  the  lens.  In  this  way,  the 
U‘am  is  the  same  width  from  one 
side  of  the  alley  to  the  other.  The 


lonir-forus  system  also  prevents  un¬ 
wanted  liirht  from  beinir  received 
by  the  phototulie. 

A  three-inch  focal-lenirth  lens 
mairnifiea  the  imaife  of  the  /»-inch 
lamp  filament  to  aliout  i  inch  at  the 
standard  alley  width  of  60  inches. 
To  fit  this  system  into  the  available 
narrow  width  of  a  division  board 
the  f<H-al  leiiifth  is  folderl  at  riifht 
anirles  to  the  foul  line  by  two  mir¬ 
rors.  Kach  mirror  reflects  liirht  to¬ 
ward  the  phototulie  holder  on  one 
side.  Focusinif  is  accompli.shed  by 
slidinir  the  lam|i  bracket.  Aiminj? 
of  the  tieam  is  done  horizontally  by 
rotatinir  the  mirror,  and  vertically 
by  liendinir  it  sliirhtly. 

The  phototube  unit  contains  two 
tyjie  CF22  end-on  phototulK*.s.  One 
or  two  phototulies  may  be  used  in 
each  holder,  dependinir  upon 
whether  one  or  two  alleys  are  beinK 
covered. 

Foul-Light  Circuits 

The  foul-liirht  relay  circuit  for 
any  alley  must  keep  the  foul  liirht 
olT  when  the  liirht  beam  is  un¬ 
broken.  It  should  not  respond  to 
liirht  interruptions  lastinir  less  than 
(>  1  stM-ond,  to  allow  the  ball  to  pass 
throuirh  the  beam  without  a  foul 
beinir  indicated,  and  it  must  re¬ 
spond  to  liirht  interruptions  lonirer 
than  0  1  sis-ond,  which  may  be  con¬ 
sidered  due  to  a  foul.  It  should 
tlnm  liirht  the  foul  liirht,  transmit  a 
pulse  to  the  foul-ludl  relay  circuit, 
discontinue  beinir  resjionsive  to  the 
liirht  beam  if  the  beam  is  re-e.s- 
tablished,  it  must  be  iirnored  until 
the  end  of  the  timinir  cycle),  and  it 
must  keej)  the  foul  liirht  lit  for  a 
fixed  jieriml  of  from  ten  to  fifteen 
.seconds,  then  reset,  and  be  ready 
to  indicate  another  foul  or  contin¬ 
ued  interruption  of  the  liirht  lieam. 

The  circuit  shown  in  the  simpli¬ 
fied  diaitram  utilizes  only  one  relay 
for  each  alley.  The  relay  is  con¬ 
nected  so  that  after  respondinir  to 
a  Iwam  interruption  it  disconnects 
itsidf  from  the  phototube  amplifier 
circuit  and  liecomes  a  timinir  relay. 
After  comi'Ietion  of  the  timinir 
cycle,  durinir  which  it  energized  the 
foul  liirht,  it  resets  to  its  original 
condition. 

The  high-impedance  phototube 
circuit  is  in  the  grid  circuit  of  a 
cathinle  follower  which  drives  the 
grid  of  the  relay  power  amplifier. 


Switching  takes  place  in  the  lower- 
imjiedance  circuit  between  the 
cathtsle  follower  and  the  power 
amplifier. 

•As  shown  in  the  diagram,  the 
cathode  of  is  connected  through 
the  normally  closed  contact  of  RfS, 
to  its  load  resistor  R..  This  is  con¬ 
nected  to  a  bus  that  is  fifty  volts 
negative  with  respect  to  the  cath- 
(Kle  of  I’u,  which  is  at  ground  po¬ 
tential.  The  cathiale  potential  of 
T  i  follows  the  grid  potential  but  is 
about  three  volts  more  positive. 

The  lathode  of  is  connected 
to  the  grid  of  T^  through  R,.  The 
grid  of  T;.,  follows  the  variations  of 
phototube  signal  voltage  and  con¬ 
trols  the  current  through  REi  ac¬ 
cordingly.  Normally,  with  light  on 
the  phototube,  the  grid  of  is 
drawn  negative  by  phototube  cur¬ 
rent  flowing  through  A’,.  No  plate 
current  flows,  and  RE,  is  deener¬ 
gized.  Interrupting  the  light  beam 
decreases  the  phototulie  current  and 
the  grids  of  both  tubes  become 
more  positive.  After  a  small  time 
delay,  due  to  capacitor  RE,  lie- 
comes  energized  and  a  foul  is  indi¬ 
cated  for  that  alley. 

Time-Delay  Circuit 

The  time  delay  provided  by  C 
prevents  a  foul  from  being  indi¬ 
cated  when  a  ball  rolls  through  the 
light  ln'am  at  normal  sjieed. 

Capacitor  introduces  a  capaci¬ 
tance-coupled  negative  feedback 
which  amplifies  the  actual  ll(’  time 
constant  by  approximately  the  gain 
of  the  stage.  This  iK'curs  becau.se 
any  change  of  plate  \oltage  will  be 
coupled  back  to  the  grid  in  opposi¬ 
tion  to  the  grid  chang<-  which 
caused  it,  thus  slowing  down  any 
further  change.  When  there  i.<  no 
ihange  of  plate  current,  as  when 
the  tube  is  below  cutotf  or  above 
saturation,  there  is  no  arniilification 
of  the  time  constant. 

.\s  explained  previously,  with  the 
light  beam  unbroken  the  grid  of 
is  negative  with  respect  to  its 
cathode  and  the  tulie  is  cut  off.  How- 
far  it  is  negative  depends  upon  the 
light  intensity  and  the  phototube 
sensitivity  at  that  alley;  this  may 
be  anywhere  from  7  to  2o  volts. 
When  the  grid  potential  rises  due 
to  interruption  of  the  beam,  the 
time  constant  does  not  become 
really  effective  until  cutoff  is 
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reached.  Thus,  the  time  delay  is 
quite  consistent  for  each  alley  re¬ 
gardless  of  light  intensity  or  photo¬ 
tube  sensitivity.  Consequently,  no 
field  adjustment  is  required  at  the 
time  of  installation,  nor  will  read¬ 
justment  be  required  as  the  lamp 
and  phototube  age.  This  would  not 
be  true  if  the  delay  were  obtained 
with  a  capacitor  across  the  photo¬ 
tube  load  resistor  as  the  charge 
on  the  capacitor  would  be  different 
for  each  alley. 

Disabling  Circuit 

When  the  foul-light  relay  be- 
come.s  energized  it  turns  on  the  foul 
light  over  the  corresponding  alley 
and  opens  the  circuit  between  the 
cathode  follower  and  the  power  am¬ 
plifier,  making  it  no  longer  respon¬ 
sive  to  the  light  beam.  It  also  con¬ 
nects  uncharged  capacitor  C,  to  the 
plate  of  I’u.  The  junction  of  R,  and 
Ri  thus  suddenly  rises  to  about  100 
volts,  causing  I’,,  to  suddenly  con¬ 
duct  fully.  As  C,  charges,  this  po¬ 
tential  comes  down  towards  its  ulti¬ 
mate  potential  of  minus  50  volts. 
This  causes  a  corresponding  de¬ 
crease  in  plate  current  of  Vw  The 
Miller  effect  is  used  to  increase  the 
time  delay  obtainable  with  small 
components.  In  about  seconds 
the  grid  of  1’,,  reaches  a  potential 
of  minus  *>  volts  and  RR,  becomes 
deenergized. 

This  turns  the  foul  light  off  and 
recloses  the  normally  closed  contact 
in  the  cathode-follower  circuit.  The 
circuit  is  thus  re.set,  as  the  power 
amplifier  is  again  responsive  to  the 
light  beam.  .■M.so,  the  timing  ca¬ 
pacitor  C,  is  dischargt-d  through  re¬ 
sistor  R,  and  is  ready  for  another 
timing  cycle.  If  the  light  beam  is 
still  interrupted,  the  relay  will  be¬ 
come  energized  again  and  the  cycle 
will  repeat.  If  desired,  switch  SW, 
may  be  opened  to  prevent  a  foul  in¬ 
dication. 

Foul-Bell  Operation 

When  a  foul  is  detected,  the  foul 
bell  must  ring  for  one  or  two  sec¬ 
onds  while  the  foul-light  relay  re¬ 
mains  on  for  about  13  seconds.  The 
bell  circuit  must  be  able  to  respond 
to  another  foul,  even  though  one  or 
more  foul-light  relays  are  ener¬ 
gized. 

To  meet  these  requirements,  a 
circuit  was  devised  to  utilize  the 


A  common  boll  torroo  all  alloy*  and  rlnq*  lor  a  low  ■ocond*  wbon  a  tlldlnq 
ioul  occur*.  Vuual  Indicator*  on  oach  alloy  romoin  lit  lor  about  IS  oocond* 


pulse  derived  from  the  sudden  in¬ 
crease  of  current  drawn  from  the 
power  supply  when  any  foul-light 
relay  becomes  energized. 

The  current  from  all  foul-light 
relays  flows  through  a  common  re¬ 
sistor  /?,  in  the  cathoile  circuit  on 
the  power  panel.  If  any  relay  picks 
up,  the  voltage  across  this  re¬ 
sistor  will  increase  suddenly.  The 
voltage  is  capacitively  coupled  to 
the  grid  of  l'„  the  foul-bell  relay 
tube.  The  positive  pulse  derived 
causes  RR,  to  become  energized, 
turning  on  the  bell.  In  a  timing  cir¬ 
cuit  similar  to  that  of  the  foul-light 
relay,  RR,  connects  the  grid  to  C,. 
This  causes  the  relay  to  remain  en¬ 
ergized  until  the  capacitor  charges, 
bringing  the  grid  potential  down. 
When  the  relay  becomes  deener¬ 
gized,  C,  is  discharged  by  the  nor¬ 
mally  clo.sed  contact  of  the  relay, 
and  is  ready  for  another  operation 
in  respon.se  to  a  further  sudden  in¬ 
crease  of  voltage  across  R,. 

It  was  noted  previously  that 
when  the  foul-light  relay  became 
energized,  its  current  suddenly  in¬ 
creased  from  the  value  at  pickup  to 
the  saturation  current  of  the  tube. 
This  is  the  result  of  RE,  drawing 
the  grid  of  positive  when  it 
picked  up.  Even  if  the  light  beam 
is  interrupted  very  slowly,  in  such 
a  manner  that  the  current  increases 
from  zero  to  the  pickup  value  very 


.slowly,  an  abrupt  increase  of  at 
least  5  milliamperes  is  obtained. 

Control  and  Power 

The  coiTtrol  unit  contains  the 
power  supply  and  the  bell-relay  cir¬ 
cuits  for  any  number  of  alleys  up  to 
sixteen.  To  this  are  added  from  one 
to  eight  relay  panels  to  cover  the 
number  of  alleys  at  the  particular 
installation  up  to  sixteen.  Each  re¬ 
lay  panel  section  contains  the  foul- 
light  relay  circuits  for  two  alleys. 

It  is  interesting  to  note  that  the 
(b'sign  of  the  d-c  plate  supply  is 
based  on  the  laws  of  probability.  In 
an  establishment  where  sixteen  al¬ 
leys  are  in  u.se  simultaneously,  the 
occurrence  of  ten  fouls  in  a  five- 
hour  evening  is  considered  rare. 
The  probability  of  two  of  them  oc¬ 
curring  during  the  same  fifteen 
second  interval  is  accordingly 
somewhat  remote.  The  probability 
that  three  fouls  will  occur  during 
the  same  fifteen-second  interval  is 
extremely  remote.  Therefore,  it  is 
safe  to  design  the  equipment  to  in¬ 
dicate  a  maximum  of  four  simul¬ 
taneous  fouls. 

The  d-c  power  supply,  instead  of 
being  large  enough  to  energize 
sixteen  foul-light  relays  at  once, 
need  deliver  only  enough  power  to 
energize  four,  which  also  reduces 
the  problem  of  regulation  of  the 
power  supply. 
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}  Radko  Tronklort  loop  l^d  ontonna  undor 
contIrucUon 


Antifading 
Broadcast  Antenna 

I  li(‘  Hcr\ir«‘  ar«-a  of  a  l»roailra>t  traii>iiiittt‘r  u  itliiii  which 
iiilcrfrrriicc  hctwct-ii  ^roiiiitl  aiiti  sk>-wavc  rom|»oii»*nts 
tloi*'  not  ornir  ran  Im*  •■\ti‘nih*<l  hy  rcihit-tioii  of  hi^h-aii^le 
ratiialioii  from  lh«*  antenna,  of  a  Motional  ina.»t  with 

an  in-iilator  eanerio  the  |)r«i^re-^i\e  wa\e  iiMiallv  fonnil  on 
fahrieated  tower* 


By  HELMUT  BRUECKMANN 

I ...  .  ,11., . 

■  •<!  I  >  Iff  ft  n  f  H  ui  #  r  I  o  ^  I  .tt  h<  >t'<J  f'M  tf  4 

N  / 

Tlth  KHUnidN  of  a  liroail.  ilst 
-t.atioH  in  thf  frf<|uoni> 
i.iinrc  d  r>  to  1  (>  me  i*  fii‘i|ii«*ntl\ 
.itTi-rtfil  li>  failing  at  rolativi-l\ 
■*hort  ilistanri's,  cHixTialls  at  ni^rhl. 

I  hiH  kitiil  of  failing,  whnh  tfHult> 
from  intorfiTfiuo  of  irroiiml  and 
"kv  \\a\i'.  I*  olim-iAfil  at  di-*tani«‘' 
ot  alxmt  .'(d  to  IdO  niilrs  or  moro 
It  I'.iasi''  linear  and  nonlinear  di!<- 
toKioii  at  the  reieiver.  Hornet ime* 
to  an  extent  whuh  iom|>letely  hjioiI.. 
a  hi^’h'<|iiHlity  radio  i>ro>rram.  e\en 
with  avr  in  th«'  rt'ceoer.  Thii 
elTit  t  i.H  trill'  also  for  a  hiirh-iiower 
Htation.  the  -iv'iial  from  whnh  i.- 
stroll).'  enoii).’h  to  overeome  r-t 
noise  As  a  re.siilt.  a  fonsjderahle 
|>art  of  the  potential  loveraye  area 
of  many  radio  stations  sutfers  from 
l>.H>r  reeeption.  In  order  to  aehieve 
an  iindisturlied  i>rimary  eoverav'e 
as  lar).'e  as  possible.  es|ai'iall\  at 
niKht  time,  mam  hiK'h-|a'wer  radio 


.•tat ions  h.ive  been  ei|iiip|H-d  with 
antifadintr  antennas.  However, 
not  all  of  them  have  been  sn'nes.s- 
fiil. 

In  I'.t.'Ht,  (b'lman  broadeast  sta¬ 
tions  started  to  use  a  sitlffle  \ertieal 
wire  or  metal  rope  hiiiDf  in  the  axis 
of  a  self-sii(i|iortin).'  wiMxlen  tower 
with  .1  hei)fht  in  the  order  of  half 
.1  waveleliyMli  and  exeited  elix'- 
tritall>  at  the  base.  Kx|M>rienee 
with  this  kind  of  antenna  in  resias  t 
to  rediivtion  of  fadill);  was  ):is«l. 
In  some  rases,  the  iindist  iirla'd 
iiDrht-tirne  jirimary  rovera)re  was 
iiu  leased  by  Idd  (M'nent  in  area, 
rom|iaied  to  an  antenna  with  a 
hei),'ht  of  one-i|iiarter  waveletiy'th 
or  less.  However,  the  maintenaiire 
I>f  the  womlen  tower  proved  to  Im* 
e\pensi\e  and  dilhrult,  and  many 
towers  were  destroveil  by  lire  or 
storm.  In  time  they  were  re|ilared 
by  self- rad lat 1 11)1  steel  towi'rs  which 
were  fed  at  the  base  in  the  same 
mantn'r  as  the  one-wire  antennas. 
These  steel  towers  were  much 
rheai>er.  easier  to  maintain  and  less 
subject  to  hazards.  However,  they 


were  disappointiii).'  in  respect  to  re¬ 
duction  of  fadintf. 

Hey'inninvr  in  1  !*:?*),  several  inves- 
tiy'afors  showed  that  this  elTix't  was 
due  to  the  [iroyressive  volta)fe-cur- 
rent  wave  aloii)?  the  tower  which  is 
siiperimiMised  on  the  standinjr  volf- 
ay'e-current  wave  as  shown  in  Fijr. 
l.\.  'This  provrressive  wave  carrii's 
the  enerizy  which  is  radiated  by 
each  element  of  the  antenna  cir  dis¬ 
sipated  by  losses.  In  a  thin  con- 
iliictor  like  the  one-wire  antenna, 
the  proirressive  wave  is  small  com¬ 
pared  to  the  standiii).'  wave  and. 
therefore,  the  radiation  of  the  |iro- 
y'ressive  wave  is  almost  ney’lijrible. 
In  a  thiik  conductor  like  a  stvs'l 
tower,  this  is  no  lonirer  true.  The 
Vertical  radiation  pattern  of  a 
simi'le  Vertical  antenna  vvith  heitfht 
//  o..*)S.*)  t  is  shown  in  Fitr.  IH, 

curves  I,  2  and  H.  for  dilTerent 
values  of  K. 

The  distance  for  which  jrround ' 
and  sky  wave  are  eipial  and.  there¬ 
fore,  fadiiiK'  is  Worst  is  strontfl.v 
atTwted  by  such  m.idification  of  the 
radiation  pattern,  as  illustrated  in 
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Table  I — Characteristics  ol  Antenna  Operating  at  1.195  kc 


Is-iiRtli  of  stub  in  ftvt  Is-twisMi  trrolindtsi 

.'di  : 

:*.•>  1 

r>2  0 

tup  and  liHse  nf  mast 
lleirdit  in  fi^'t  of  the  ciuTi'nt  lasle  alaive 

-OH 

H  H 

16  K 

u 

griMUKi 

Kie>Htt<>n  in  <»f  tiull  <»f 

•HI 

n2 

'll 

h:t 

vertical  radiation  (nit tern 
tiain  in  db  in  the  Iwiri/ontal  dim  tioti  doe 

::  i  .'i 

2  10 

2  61 

to  (lattem  (calculated) 

Input  imiiedance  in  ohms  of  the  coaxial 

ioo-y*)i 

HI  ♦  /IT 

27 

. 

tTHIlMUlA-HHin  litH* 

\n(t‘iina  in  |MTrt*nt.  im  liulinir 

:;i 

67 

f»2 

74 

iiiati  hintr  rn'twork 

U>s.sea  in  stub  in  iM-rieiil  of  the  iii|Mit 

:i 

10 

12 

. 

Ih'iit  ill  the  iiihM 

0  7 

t»  h 

t»  7 

0.7 

1  ilriihiltvl 

in  iMTi-t'iit  ill  riMixiHl  tniiisitiisisaion 

1  1 

1  I 

1  2 

. 

liiM*  inside  mast 

Itatio  of  current  in  (leri  i-nt  at  current 

-  *# 

2  7 

26 

aiitl  fit  riirn'iit 
if)  Uim*  iiMilatitr 

.*»  ^ 

H  .4 

10  2 

U  .■ 

in  a4T<in.H  'm'b  tioiml-iiiti'^t 

">.7 

1  1 

6  0 

•• 

insulator 

Maxiiniiiii  >olta|f«*  in  kv  acniKi^  I'oaxial 

ti  K 

H  0 

It  0 

. 

tranMiii’*sion  lift**  iii'si<li*  mast 
'^t.tntiiin;  vkHM*  ratHt  in  I'lMxial  trails- 

o  o 

2 

7 

mis-ion  line  in-ide  ma't 

1  •  ll,.,»allr«l,S 

j  •*  ’shitrlrd 

^  srr  tor  |m<  k «  (Nta  uniniHiiiUlrd  patar 

in|iti< 

Fi>r,  IC.  Tht'  int**n- 

sity  i.s  l)as<*(l  (ID  nieasuivtTH'nt."*  with 
a  I'crtain  .ttatiiiii  as  an  example. 
The  sky-wave  intensity  is  ealcu- 
lated  f(ir  [aTfeel  relleetiiin  from  the 
K-layer  as  an  arbitrary  basis  (if 
eiimpan.sdn.  It  is  apparent  that 
the  (listanee  fur  which  tmiiind  and 
sky  wave  are  eipial  is  reduced  con¬ 
siderably  with  a  ba.se-fed  mast  an¬ 
tenna,  compared  to  a  thin  vertical 
radiator,  namely  from  alxnit  IH") 
miles  to  almut  105  miles.  This  re¬ 
duction  corresponds  to  a  decrease 
in  undisturbed  area  of  40  percent. 

Principle  of  New  Antenna 

.Around  11)40,  the  author  sutr- 
jrested  that  the  shaft  of  the  mast 
be  broken  up  by  an  insulator  .some¬ 
where  in  its  upper  part,  and  that  it 
l>e  excitwl  electrically  at  this  sec- 
tional-ma.st  insulator.  Althouph 
this  idea  was  not  in  it.self  new,  no¬ 
body  up  to  that  time  h.ad  mentioned 
the  advantatres  of  this  idea  in  re¬ 
spect  to  antifadinif  action. 

DisreKardintr  the  physical  prob¬ 
lem  of  transmitting  power  to  the 


scftional-mast  insulator,  by  tenta¬ 
tively  l(X'atinit  the  current  source 
at  this  point,  the  basic  idea  can  be 
illustrated  as  shown  in  Fit;.  H*.  In 
resjiect  to  current  distribution,  the 
upiK*r  part  of  the  mast  works  as  an 
oiMm  one-wire  line  and  the  lower 
part  as  a  one-wire  lin«-  terminated 
by  an  inductance.  .Accordint;  to 
the  tlow  of  enertry  there  is  a  pro¬ 
gressive  wave  superimposed  on  the 
standini;  wave  in  each  part  of  the 
mast,  travelintr  upward  in  the 
up|H‘r  part  and  downward  in  the 
lower  part.  Kach  of  the  two  pro¬ 
gressive  waves  is,  near  the  current 
.source,  about  half  as  stronir  as  in 
the  ca.se  of  excitation  at  the  ba.se. 
The  radiation  components  orijfinat- 
injf  from  them  cancel  each  other  at 
least  partially  lx*cause  of  the  op- 
jMisite  direction  of  the  projrressive 
waves.  For  the  .sake  of  brevity, 
this  kind  of  antenna  may  lie  called 
the  loop-fed  antenna,  in  contrast  to 
the  base-fed  antenna. 

As  shown  in  F'iR.  2.  the  current 
distribution  in  the  lower  part  of 
the  mast  depends  upon  the  induct- 


FIG.  I  4 A)  ttandlaq.  proqtaulT*  and 
total  currant  waaas  on  radlotor  lad  ot 
baaa.  (B)  aartlcal  poltam  ol  vartical 
O.SIS  waaalanvtl)  rodlotor.  (C)  aky  and 
qround'Wava  llald  atranvtha.  and  (O) 
standing,  proqraaaiaa  and  total  earranl 
waaoa  on  contor  lad  radiator 
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anre  whirh  i«  fonne<te<l  betwwn 
tht*  basr  of  thf  ma.it  and  irround. 
Thia  mtrana  that  the  vertical  radia¬ 
tion  pattern  can  lx?  controlled  by 
varying  fhia  inductance.  In  order 
to  have  a  pattern  .tuitable  for  re¬ 
duction  of  fading,  it  i'<  not  neces- 
*ary  to  have  a  current  loop  at  the 
ae<’tional-niartt  in^tulator.  Actually 
a  current  distribution  similar  to 
that  in  Fi^  2H  is  more  favorable 
t>ecause  it  allows  reduction  of  the 
total  heiKht  of  the  mast,  which  can 
be  as  low  as  0  4  wavelenKth.  Since 
the  inductance  at  the  ba.se  can  be 
ailjusted  conveniently,  it  is  possible 
to  adapt  the  antenna  durinit  opera¬ 
tion  to  a  change  in  ionospheric  con- 
dition.s,  as  it  happen.s,  for  example, 

Idurintr  sprinit  and  fail. 

A  simple  way  to  feed  the  antenna 
at  the  sectioiutl-mast  insulator  i.s 
shown  in  Fijr.  3A.  \  coaxial  r-f 

cable  is  wound  a.s  a  bi;r  coil.  Its 
outer  conductor  i.s  connected  1h*- 
tween  the  ba.se  of  the  mast  and 
ground,  representing  the  induct¬ 
ance  mentioned  above.  The  inner 
conductor  of  this  cable  is  continued 
throiijfh  the  inside  of  the  lower 
|iart  of  the  mast  and  in.sulate<l  from 
it  up  to  the  lower  end  of  the  upjM'r 
part  of  the  ma“t.  This  continua¬ 
tion  of  the  inner  conductor  and  the 
mast  itself  form  a  co.'txial  transmi.s- 
sion  line,  with  the  nia.st  as  the  outer 
comluctor.  A  current  etiual  in 
tihase  and  majtnitiide  and  opposite 
in  ilirection  to  the  current  in  the 
inner  conductor  Hows  on  the  inner 
surface  of  the  lower  part  of  the 


mast.  No  radiation  oriKinates 
therefrom.  At  the  sectional-mast 
insulator,  this  current  goes  around 
the  rim  of  the  mast  shaft  and  con¬ 
tinues  on  the  outside  surface. 

Normally,  a  tuning  and  matching 
network  would  be  introduced  at  the 
.sectional-mast  in.sulatiun  tietween 
the  antenna  terminals  and  the 
Coaxial  cable.  lioweter,  in  this 
case  it  is  not  necessary.  On  that 
part  of  the  coaxial  transmission 
line  whicli  i.s  formed  by  the  ma.«t 
it.self  and  the  inner  conductor,  even 
a  high  standing-wave  ratio  does  not 
matter,  both  from  the  standpoints 
of  power  losses  and  break-down 
voltage  of  the  insulator.s,  because  of 
the  great  dimen.sions  available. 
Therefore,  it  i.s  sulfkient  to  have  a 
matching  and  tuning  network  at 
the  lower  end  of  the  lower  part  of 
the  mast  shaft  where  it  can  be 
ojKTated  conveniently.  Kven  more 
convenient,  the  matching  network 
can  be  installed  at  the  grounded  end 
of  the  coil  of  coaxial  cable. 

In  order  to  determine  how  much 
the  loop-fed  antenna  actually  im¬ 
proves  sky-wave  suppre.ssion,  field 
strength  measiirement.s  hy  airplane 
were  made  with  a  330-foot  high 
antenna  miMlel  o[>«Tateil  at  1,610  kc. 
F’or  an  elevation  angle  of  43  de¬ 
grees.  the  field  strength  was  re¬ 
duced  by  about  1  1  db  compared  to 
the  ba.se-fed  antenna,  and  by  23  db 
compared  to  a  simple  short  an¬ 
tenna.  In  elTect,  the  loop-fed  ma.st 
is  about  oijual  to.  if  not  better  than, 
the  base-fed  one-wire  antenna  in 


respect  to  the  sky-wave  suppression. 

The  calculated  field  strength  of 
the  refiectwl  sky  wave  as  a  function 
of  the  distance,  when  ba.sed  on  the 
mea.sured  pattern,  is  shown  in  Fig. 
IC.  .According  to  this  diagram,  the 
uridisturbt'd  primary  coverage  at 
night  time  is  increased  consider¬ 
ably:  namely,  by  about  3o  percent 
in  radius  or  68  jiercent  in  area, 
compared  to  a  base-fed  mast. 

Radio  Frankfort  Antenna 

The  first  broadcast  transmitter 
which  was  to  have  obtained  a  per¬ 
manent  version  of  the  loop-fed  an¬ 
tenna  vva.s  the  lOO-kw  station  in 
Horlin,  (lermany.  The  war  pre¬ 
vented  this  and,  instead,  such  an 
antenna  was  erected  in  1916  for 
the  100-kw  station  in  Frankfort-on- 
•Main.  .Meanwhile,  the  antenna 
originally  planned  for  Berlin  i.s 
thought  to  have  been  erected  also. 

The  antenna  for  Radio  Frankfort 
is  a  102-foot  steel  tower  with  uni¬ 
form  .square  cross  section.  The  sec¬ 
tional-mast  insulator  i.s  at  a  height 
of  269  feet  so  that  the  upper  jiart 
of  the  tower  i.s  133  feet  long.  The 
construction  of  this  sectional-mast 
insulator  is  similar  to  that  used  for 
station  WM.AtJ. 

.At  the  time  of  the  ertn-tion  in 
1917,  it  was  a  problem  to  provide 
for  the  necessary  inductance  be¬ 
tween  the  lower  end  of  the  mast 
shaft  anil  the  ground  sy.stem.  This 
inductance  could  not  be  established 
by  a  coaxial  cable  wound  into  a  coil, 
as  indicated  in  Fig.  3.A,  because 
there  was  no  100-kw  calde  avail¬ 
able.  Instead,  sections  of  another 
mast  of  identical  con.st rn.tinn  were 
used  to  build  a  kind  of  short-cir¬ 
cuited  stub.  They  are  hung  up  lii'ri- 
xoritally  hy  strain  insulators  at  a 
distance  of  20  inches  above  the 
ground  in  such  a  way  that  they 
form  one  big  loop  with  a  diameter 
of  61  feet,  as  shown  in  Fig.  3B. 
One  end  of  this  stub  i.s  connected 
to  the  ba.se  of  the  antenna,  the 
other  end  is  grounded.  By  moving 
the  tap  for  the  ground  connection 
along  the  stub,  the  reactance  that  is 
effective  between  the  base  of  the 
antenna  and  ground  can  be  varied 
conveniently,  providing  a  simple 
means  of  adjusting  the  current  dis¬ 
tribution  along  the  antenna  and, 
consequently,  the  vertical  radiation 
pattern. 


no.  t  Etl*cl  oi  vortallon  ol  MrW*  unpadanc*  Xu  al  base  ol  loop  (ad  onionna  on 
currant  dlalrlbulton 
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In  the  axis  of  this  stub,  the  same 
kind  of  copper  rope  as  used  in  the 
axis  of  the  mast  is  hunK  up  by 
strain  insulators.  At  the  base  of 
the  antenna,  it  is  connected  directly 
to  the  copper  rot)e  in  the  axis  of 
the  antenna.  At  the  other  end  it  is 
connected  to  a  matching  and  tuning 
network.  In  this  way  the  coaxial 
transmi.s.sion  line  repre.sented  by 
the  copi>er  rope  inside  the  antenna 
and  the  mast  shaft  is  continued  to 
the  point  where  the  outer  conductor 
is  grounded.  In  view  of  the  high 
voltage-rating  of  this  coaxial  trans¬ 
mission  line  inside  the  stub,  there 
is  no  danger  of  flashing  over,  even 
with  a  high  .standing-wave-ratio. 
Therefore,  the  matching  and  tun¬ 
ing  network  could  be  installed  out¬ 
side  the  mast  .shaft  in  a  small  tun¬ 
ing  hou-e. 

The  actual  performance  of  this 
antenna  wa.s  measured  for  three 
ditTerent  settings  of  the  tap  for  the 
ground  connection  on  the  stub  cor¬ 
responding  to  three  different  radia¬ 
tion  patterns.  Some  of  the  results 
are  listed  in  Table  I.  A  total  an¬ 
tenna  etluiency  of  T.*!.  <>7  and  62 
percent  was  obtained  corre.sjKind- 
ing  to  a  total  loss  of  14,  1.7,  and  2.1 
db  re.spectively,  a  relatively  high 
efficiency  considering  the  inex¬ 
pensive  ground  sy.stem  used  and 
the  high  fre<iuency  of  1.2  me.  Even 
with  the.se  losses,  the  ground-wave 
field  ."itrength  is  greater  than  that 
of  a  ipiartei-wave  antenna  with  an 
efficiency  of  10i>  percent. 

Power  Losses 

.Abti.it  1.4  to  4,2  jH'rcent  of  the 
input  power  was  found  to  be  dis¬ 
sipated  in  the  coaxial  transmis¬ 
sion  line  inside  the  tower.  This 
is  not  too  much  considering  that 
this  coaxial  line  has  a  high  stand¬ 
ing-wave  ratio.  Another  3  to  12 
percent  of  the  input  power  is  lost 
in  the  stub.  This  is  due  to  the 
low  characteristic  impedance  of  the 
stub,  only  62  ohms,  which  is  unfa¬ 
vorable  but  could  not  lie  avoided  be¬ 
cause  of  lack  of  material.  Without 
restriction  in  material,  the  losses 
could  have  lieen  made  much  smaller. 
The  balance  of  about  10  percent 
loss  probably  is  due  chiefly  to 
ground  losses.  Eipially  satisfactory 
are  the  voltage  ratings  of  the 
antenna. 

Preliminary  field  strength  re¬ 
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FIG.  3-'-IAI  currvnt  ilow  lo  loop  isd  anionna.  (B)  loop  lod  anienna  with  matchlnq 
notwork  oultido  matt,  and  (C)  xiuWalont  circuit  oi  loop  lod  anionna  opotalod 
at  bat* ltd  lyp* 


cordings  at  night  time,  at  a  dis¬ 
tance  where  the  fading  with  a 
simple  quarter-wavelength  antenna 
at  the  transmitter  previously  had 
been  .serious,  showed  that  the  fad¬ 
ing  at  Radio  Frankfort  is  much 
smaller  than  the  signal  of  another 
station  equipped  with  a  quarter- 
wave  antenna  located  at  the  same 
place  and  with  almost  the  same  fre¬ 
quency.  Final  tests  have  not  yet 
been  made  in  respect  to  the  area 
undisturbed  by  fading. 

The  new  antenna  also  has  ad¬ 
vantages  in  respect  to  its  u.sable 
frequency  range.  Full  Irenefit  of 
its  antifading  action  can  be  ob¬ 
tained  in  a  frequency  range  of 
about  -1-20  percent  of  the  fre¬ 
quency  for  which  it  is  designed, 
without  any  alteration  of  the 
antenna  itself,  just  by  properly  ad¬ 
justing  the  tap  for  the  ground  con¬ 
nection  on  the  stub.  If  the  antenna 
is  required  to  operate  at  a  fre¬ 
quency  outside  of  this  range,  it  can 
be  used  as  a  ba.se-fed  antenna  with 
the  coaxial  cable  inside  the  mast 
working  as  a  stub,  shown  In  Fig. 
3C.  With  this  mode  of  excitation, 
and  with  a  suitable  reactance  Xr 
lietween  the  inner  conductor  and 
the  lower  end  of  the  mast,  the  radi¬ 
ation  efficiency  at  low  frequencies 
is  higher  than  with  a  simple  steel 
tower  because  its  effective  height 
can  be  increased  by  making  the  in¬ 
put  imi>cdance  of  the  coaxial  cable 


inside  the  ma.st  at  the  .s«»ctional- 
ma.st  insulator  inductive.  At  higher 
frequencies  the  sectional-mast  in¬ 
sulator  can  Ik*  used  to  decrea.se  the 
electrical  height  of  the  antenna  in 
order  to  obtain  a  more  suitable  ver¬ 
tical  radiation  pattern  by  making 
the  input  impedance  of  the  coaxial 
cable  capacitive.  It  is  also  possible 
to  operate  the  antenna  as  a  simple 
base-fed  mast  by  short-circuiting 
the  sectional-mast  insulator.  This 
possibility  may  be  useful  in  case  of 
trouble  with  this  insulator. 
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UKKich  of  wirf  lint*,  nnd  partic¬ 
ularly  radiotcli-phon**  s«»rv- 
ice,  ran  n«'V»*r  l>^  a*!*ur»*<l  compl*"!** 
m«<«rwy  of  thfir  fommiinication!* 
(l<‘Kpitf  lawa  ma<i<‘  f<ir  thfir  prot»“«-- 
tion  Whfn  cirrtim*tancfa  juj^tify 
thf  f*|)fnM'  of  n€-«fKaary  tfrminal 
f<|uipmfnt,  «|if«H'h  wramhlfra  or  in- 
vrrtfru  arf  used  that  make  it  virtu¬ 
ally  im|Mi<«aihlf  to  ilfcialf  or  uii- 
■wramhlf  thf  fnroutf  nif^saiff  with¬ 
out  authorization  t>w'in>r  to  thf 
rontidfntial  charactfr  of  mich  nys- 
tfma  thf  litfraturf  j/ivf't  a  wry 
nifajfrf  rovfratff  of  niafific  dftail.4, 
althoutrh  thf  lia.>*i<‘  priiiciplfs  havf 
Itffi)  ptihli.Hhftl 

Thia  artiflf  dficrllwa  an  ini- 
provfd  a|K‘ffh  invfrtfr  ayatfm  fm- 
ploymir  tMpiipmfiit  that  ia  aimplf  in 
dfaitrn.  In  opf ration,  thf  adjuat 
mfiita  to  thf  variahlf  comiHinfiita 
arf  not  critical  and  the  ovfiall  tol- 
crancfa  arf  fairly  tiroad 

Detign  Considerations 

Conimon  practice  in  a|H‘f<  h  iii- 
vfrtfra  ia  to  l«-t  thf  intflliifcncf 
flow  throiiKh  a  low -paaa  filter  that 
preventa  hijfher  frf<pifncifa  not  ea- 
aential  to  the  intelliifiliility  of 
ajM'fch  from  paaainir  into  the  cir- 
:  cuita  that  follow.  The  limit  ia  often 
choaeii  at  2,7<hi  cps 

The  apiMfh  frisjuency  liaiid,  /.  . 
2,7iM)  cp.a.  i.a  intriHlucfd  into  a  nual- 
ulator,  totrether  with  the  inveraioii 
freipii-ncy  which  ia  uaiially  II.immi 
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cp.a.  Therf  are  .apeech  iiuerters  u.a- 
iiiK  .aeveral  invcr.aion  fretniciu  ie.a  to 
iiicreaaf  the  ditlkultifs  for  unau¬ 
thorized  rein  version.  The  methotl 
tlfscrila'd  here  can  he  apidied  to 
more  complex  systcm.a.  al.so.’  Thi.s 
fretiueiicy  of  inver-sioii  ia  niialu- 
latfd  by  the  intelliKcnce  /,  .  2.7(Mt 

ci>a.  The  miHlulator  ia  K'dierally  a 
balanced  type.  It  prtalucea  different 
freiiueiiCN  Kroiipa.  the  more  im- 
IHirtant  la'iny'  f  *  f,  and  f  i 
The  oiiti>tif  from  the  mialiilator 
tlowa  throiisrh  a  aecond  low-paaa  fil¬ 
ter  with  the  .same  fretptency  limit 
of  2,7iM>  cpa.  Hy  this  priH-ea.a  the 
t  •  f,  vrro'ip  ia  au[>|irea.se<l  and  the 


traiiamitteil  fre<|iiency  aiHvtrum  is 
:iiK)  to  2,70<l  cpa. 

Frciiuenciea  lower  than  800  cpa 
prtaluce  hipher  f,  —  f.  frequencies 
than  2,700  cps.  They  are  rejected 
by  the  aecond  filter  and  frtHiuenciea 
higher  than  2,700  cps  are  not  intro¬ 
duced  into  the  mtMiulator.  The  400- 
cps  frequency  in  the  paaaband  iH‘- 
comea  '  after  nuNiiilation  and  the 
aecond  filterinsr  prtK-e.as)  8,000  — 
400  2,600  cpa.  The  2,600  cps  be- 

comt's  8,000  -  2,600  =  400  cpa. 

From  the  lower  freiiuency  ia  pro¬ 
duced  a  hiifhiT  one  and  from  the 
hipher.  a  lower  one.  Thus  the  fre- 
qiuMii  y  apiH  triim  ia  inyerted.  The 
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riG  \  Twochonn«l  lnv*r1»r  thowinq  connqcllon  (hrouqh  hybrid  unit  1o  lin* 
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FIG.  3  'Circuit  diaqrom  oi  lh«  r*c*lv*r  chonn*)  o<  lh«  ipuuch  Lnvunur  •ydam 

Speech  Inverter  System 


Pri\arv  (‘irniit  for  ratlio  or  tfle|ihonf  liiir  tIoiiliU*  inotliilatioii  t»f  tin*  foiiytrsiou' 

fnM|in*iir\  ami  is  I'ontrolltMl  iiotii  l»>  tin*  ami  tin*  aviTafir  Ipm*!  of  s|K*t*fli1 

input.  Fr«‘<pirm‘v  n>pons«*  is  forr»*rt»*«i  l»\  an  H-F  iMpializer  network,  liroail  tlynainic 
ran^t*.  low  l>a«'k;ironmi  noise  ami  low  tii>tortion  arc  a>.''iirc<i  ^ 


cont**r  fnMjiiency  of  l..%00  cp.s  re- 
main.t  as  li^fore.  This  inverted  fre¬ 
quency  jrroup  is  transmitted  in  the 
normal  manner.  A  radio-fretpiency 
carrier  can  lie  modulated  with  the 
inverted  sijrnal,  or  the  inverted  sig¬ 
nal  is  sent  over  a  telephone  line. 

UntcrambUng 

If  at  the  rweivinif  end  the  incom- 
in»r  sijrnal  is  treated  in  exactly  the 
same  manner  as  the  original  input 
intelli»fence  in  the  .sendinjr-cnd 
e<|uipment,  the  inverted  intelliifence 
will  be  reinverted.  The  inverted  in¬ 
telligence  cannot  l»e  understrsnl,  but 
the  reinverted  sitrnal  has  the  .same 
intelliiribility  as  the  orijfinal  input, 
provided  the  priK’ess  of  inversion 
and  reinversion  has  not  intnsluced 
extreme  distortion. 

There  are  .several  stiurces  of  dis¬ 
tortion.  The  internal  carrier  fre¬ 
quency  of  S.lHKJ  cps  may  be  pre.sent 
in  the  output  line  becau.se  it  is  not 


balanced  out  with  sufficient  accu¬ 
racy  by  the  miMlulator  or  is  not 
suppressed  to  the  nwessary  low 
defrree  by  the  .second  filter.  In  this 
case,  the  cps  introduces  a  dis- 

ajrreeable  backtrround  noise.  This 
tone  may  lie  mixed  with  the  hum 
fre<iuency  and  harmonics  of  the 
power  supply.  The  hum  level  lie- 
comes  more  disturbin>r  in  the 
sfM*ech  inverter  than  in  a  common 
amplifier  lM‘cause  the  mtNiulation 
factor  of  the  intellijrence  on  the 
.3,0<)0-<q)s  carrier  must  Iw  low,  as 
will  be  shown  later. 

Further  distortion  is  pnaluced 
by  the  mislulation  of  the  .‘{,(tOO-cps 
carrier.  In  addition  to  the  lower 
and  up|>er  sidebands  the  2  /, 
6.<M(0  cps  and  2  frequency  Kroups 
are  fre<iuentiy  pre.sent  in  the  output 
of  the  modulator  circuits.  The  /,, 
2  /„  /.  and  2  /,  frequency  groups 
priKluce  cross-modulation  frequen¬ 
cies.  .Many  of  the.se  cross  modula¬ 


tion  prtKlucts  are  in  the  passbandi 
of  the  filter  and  therefore  cannot) 
Ih-  eliminated ;  or  they  are  not  in  the 
passband  but  are  not  suppres.sed 
sufficiently  in  the  second  low-pass 
filter.  The  2/,  =  fi.OOO  cps  and  al.so 
:i/,  tt.bOd  cps  carrier  harmonics 
contribute  to  the  background  noise 
of  the  s|)eech  inverter. 

The  inverted  intelliirence  is  .3,000 
—  /..  The  2/,  distortion  irroup  is  in 
one  (K'tave  ratio  with  the  incoming 
intellitrence,  that  is,  it  is  not  in¬ 
verted.  The  doubling  of  the  input 
frtsjuency  does  not  imjiede  the  in- 
telliiribility  of  the  speech.  If  the 
level  of  this  distortion  is  hijrh 
enoujrh  the  input  direct  intelliirence 
can  Iw  understood  with  a  common 
receiver.  In  this  event  the  purpo.se 
of  the  sfieech  inversion,  which  is 
privacy,  will  not  lie  fulfilled.  F'ur- 
thermore,  after  passinir  this  tone 
mixture  into  a  receiver  speech-in¬ 
verter  channel,  the  inverted  part  of 
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the  ii(>eech  will  be  reinverted,  and 
the  distortion  group  of  double  fre¬ 
quency  will  l>e  inverted.  This  kind 
of  distortion  prcxluces  a  dis.sonant 
effect 

Ofitortion 

Another  type  of  distortion  is 
often  prf>duced  by  detection  of  r-f 
fields  from  the  communications 
transmitter  when  the  sia-ech  inver¬ 
ter  is  near  by.  7'he  mislulator  of 
the  si)ee<  h  inverter  inherently  tends 
to  dete«-t  r-f  fields.  The  leakage  r-f 
field  carries  inverted  speech.  This 
signal  will  l>e  reinverteil  and  intri>- 
duciil  again  to  the  transmitter 
sja-eih  input.  Heavy  distortion,  or 
111  some  case.s  regenerative  .singing, 
will  l»e  prislured  in  this  way. 

A  t,vi»e  of  iMi.ssible  distortion  is 
related  to  the  two  low-pass  filters. 
It  is  hard  to  meet  good  frequency 
res|ionse  because  the  lowe.st  fre- 
qeiirv  of  maximum  attenuation, 
which  Is  :t,(i(Mi  cps,  must  be  near  the 
highest  passhand  frequency.  The 
r«*quirements  are,  however,  that 
U,7oo  cps  must  la*  transmitted  al- 
mo.st  without  attenuation.  The  cut¬ 
off  frequency  of  the  filters  niii.st  l>e 
chosen,  therefore,  near  cps. 

Considerations  of  economy  often 
make  it  dilt'u'ult  to  u.se  filters  with 
high-lf  coils.**  Kveii  exiK-nsive 
colls  with  W  between  lUd  and  130  do 
not  give  satisfactory  results. 

I'he  passiiand  of  300  to  3,700  cps 
can  lie  considered  the  narrowest 
jMis.'ible  for  sfiecs'h  transmi.s.sion. 
If  the  inadequate  frequency  re- 
spon-e  of  the  filters  reduces  the 
transmission  of  frequencies  on  both 
soles  of  the  center  frequency  of  this 
narrow  hand  and  if,  in  addition, 
distortion  frequencies  from  the  in- 
aitts)uate  conversion  process  are 
present  at  a  Considerable  level  in 
the  sjH-ivh  output,  the  intelligibility 
will  suffer  seriously. 

If  the  level  of  the  conversion  fre- 
qiiencv,  f,,  la*  high,  the  distorting 
terms  of  the  double  intelligence,  2f.. 
and  the  cross-modulation  products 
U-tween  the  and  '2f,  term.s  lie- 
come  lower.  Hv  increasing  the 
ampliture  of  however,  the  unsup¬ 
pressed  portion  of  the  same  and  of 
'2f,  ami  Iiecomes  more  disturbing. 
If  more  filter  .sections  of  the  same 
quality  are  used  to  attenuate  these 
frequencies  the  frequency  response 
in  the  passhand  will  he  worse.  The 


requirement  of  low  distortion  is 
contradictory  to  the  requirement  of 
low  background  noise.  It  was 
recognized  as  a  further  difficulty 
that  the  level  of  which  is  ad¬ 
justed  to  the  average  speech  level, 
is  not  sufficient  fur  high  stieech  in¬ 
put  level  and  is  excessive  for  low 
si>e«*ch  input  level  or  for  the  ca.se  of 
no  speech  input.  The  designer  must 
meet  contradictory  re<|uirements. 

The  New  System 

To  reduce  the  distortions  to  neg¬ 
ligibly  low  values  and  to  assure  a 
low  background  noi.se  level  an  im- 
jiroved  system  has  been  introduced. 
The  favorable  results  are  obtained 
hy  controlling  the  level  of  the  con¬ 
version  fnMjuency.  The  conversion 
frequency  is  modulated  hy  the 
sjieech  input,  a.s  in  conventional 
circuits,  hut  it  is  also  mislu- 
lated  by  the  average  level  of  the 
speech  input.  The  frequency  re¬ 
sponse  is  corrected  by  an  R-C 
equalizer  network. 

Figure  1  .shows  the  block  diagram 
of  the  new  speech  inverter  system. 
The  sjM‘ech  inverter  is  composed  of 
transmitter  and  receiver  channels. 
The  receiver  unit  contains  the 
.'5,(i00-cps  oscillator;  the  transmitter 
unit  contains  the  power  .supply.  All 
other  comiMinent.s  for  the  two  chan- 
iiel.s  are  identical. 

The  input  attenuator  reduces  the 
reactive  component  of  the  input 
1  hannel  impedance  to  an  insignifi¬ 
cant  value.  The  3.00n-cps  o.scillator 
exeites  the  expander.  The  speech 
level  rectifier  eonfrols  the  .T.OOO-ep.s 
output  of  the  expander.  If  the 
■speecli  level  rises,  the  expander 
feeds  more  3,Oii0-cps  carrier  to  the 
balanced  nuHliilator.  If  the  speech 
level  is  Ik'Iovv  a  minimum  value  or  if 


FIG.  4 — Coanrmtoo  and  signal  irn- 
qviancy  1«v*U 


there  is  no  speech  input  at  all  the 
3,000-cps  signal  in  the  modulator 
^oes  down  to  a  low  standby  level. 

This  standby  level  is  chosen  so 
low  that  the  residual  3,000  cps  and 
the  harmonics  of  it  are  lietter  than 
—50  db  below  1  milliwatt  at  the  out¬ 
put  of  the  channel  and  are  conse¬ 
quently  inaudible.  If  the  speech 
level  rises,  the  level  of  the  3,000-cps 
tone  and  the  residual  of  it  rises  too. 
Nevertheles.s,  it  is  not  noticeable 
because  it  is  masked  by  the  spc'ech. 
-Mthough  high-level  intelligence  is 
flowing  through  the  speech  inverter 
channel,  the  3,0iKI-cps  signal  and 
harmonics  are  still  at  a  relatively 
low  level.  .As  shown  in  Fig.  2.  the 
rm.s  sum  of  the  remanent  3,000H-p3 
signal,  harmopic.s  of  it  and  beats 
of  it  with  the  distortion  products  of 
the  incoming  intelligence  remain 
below  a  low  jierientage.  The  input 
intelligence  vvi  l  be  equalized,  and 
after  the  fir.st  filter,  will  be  fed  into 
the  b.alanced  mcKluIator.  After  the 
miHluIator  are  amplifier  .stages  and 
a  second  filter  as  in  the  conventional 
speech  inverters. 

Thi.s  speech  inverter  has  no  gain 
or  loss.  The  amplifier  .stages  merely 
compensate  fur  the  losse.s  of  the 
attenuator  and  equalizer.  The 
normal  dynamic  range  of  the  input 
and  output  is  from  —12  vu  to  -  8 
vu,  but  no  excessive  distortion  can 
he  observed  if  the  speech  level  on 
the  line  ri.-e>  to  as  much  as  -  24  vu 
2')t>  nivv).  With  the  exiiander,  the 
level  of  /,  will  he  controlled  .so  that 
a  previously  fixeil  ratio  will  he  as¬ 
sured  between  the  i,  and  f,  levels. 
It  was  determined  e.xperimentally 
that  an  optimum  result  can  he  ob¬ 
tained  by  keeping  the  level  of  the 
3.00o-cps  .signal  at  ‘25  to  30  db 
higher  in  the  modulator  than  the 
level  of  the  intelligence.  Thi.s  level 
difference  assures  the  lowest  dis¬ 
tortion  due  to  the  2f.  terms  and 
their  heat  products.  The  transmit¬ 
ter  and  the  receiver  channels  may 
tie  coupled  by  a  hybrid  unit  to  the 
telephone  line. 

Circuit  Analysis 

The  S  and  S,  switch  system 
shown  in  Fig.  3  inserts  or  removes 
the  channel  from  the  line.  This 
type  of  switching  can  be  done  be- 
cau.se  the  input  and  output  levels 
are  the  same.  The  intelligence, 
after  passing  equalizer  elements. 
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the  function  of  which  is  described 
below,  reaches  one  grid  of  the  6SN7 
double  triode  and  also  the  input 
terminal  of  the  two-section  filter  Z». 
The  first  section  of  the  6SN7  works 
as  an  amplifier,  the  second  section 
as  a  diode  rectifier  and  produces 
with  its  filter  system  (comprising 
Hu  Rm  H.u  Cm  and  Cu)  a  fluctu¬ 
ating  d-c  voltage.  This  voltage  is 
positive  with  respect  to  ground  and 
its  value  defn-nds  on  the  speech  in¬ 
put  level.  The  fluctuation  is  re¬ 
tarded  by  the  time  constant  of  the 
filter  elements.  The  optimum  value 
of  the  time  constant  is  about  0.1 
second.  The  fluctuating  d-c  voltage 
more  or  less  neutralizes  the  nega¬ 
tive  bias  of  the  type  1612  variable-/* 
pentode.  The  first  grid  of  the  jH'n- 
t(Mle  is  excited  by  the  3,(M)0-cps  out¬ 
put  of  the  type  6.SJ7  o.scillator  tube. 
Into  one  of  the  primary  windings  of 
T,  is  fed  the  amplified  3,000-cps 
tone,  the  amplitude  of  which  is 
fluctuating  with  the  speech-input 
level. 

The  network  H.,  Cm  is  designed 
.so  that  transients,  produc**d  by  the 
changes  of  the  plate  current  of  the 
1612  tul)e  and  which  are  the  con.se- 
(jnence  of  sudden  speech  level 
changes,  cannot  be  detected  on  the 
secondary  winding  of  T,.  The  input 
filter  R.,  C,  R  prevents  fre¬ 
quencies  1k‘'ow  300  cps,  which  are 
out  of  the  passband,  from  expand¬ 
ing  the  3,000  cps  level. 

In  transformer  T,  the  filtered  in¬ 
telligence  is  added  to  the  fluctuating 
3,000-cps  carrier  fre«iuency.  The 
6H6  tube  acts  as  a  balanced  modula¬ 
tor  to  pro<luce  the  f,  •+•  f,  and  f.  —  /, 
sidebands.  The  correct  setting  of  po¬ 
tentiometer  Rm  assures  the  balance. 
The  predetermined  level  difference 
between  the  3.000-cps  and  the  in¬ 
telligence  on  the  plates  of  the  6H6 
in  the  dynamic  range  is  a.ssured  by 
setting  of  the  bias  values  and  the 
level  of  the  3,000-cps  excitation  on 
the  type  1612  tube. 

The  level  of  the  3,000-cps  signal 
on  the  plates  of  the  6116,  for  very 
low  intelligence  input,  is  higher 
than  30  db  with  respect  to  the  in¬ 
telligence.  For  very  high  input  it 
is  le.<s  than  30  db,  but  not  less  than 
20  db.  Nevertheless,  the  spi^ech 
inverter  cannot  be  overloaded  by 
loud  speaking.  With  the  most  ex¬ 
cessive  input  level  the  2f.  group 
cannot  become  higher  than  about 


FIG.  S  -CurT*  1  U  rMponM  ol  on*  chan¬ 
nel  without  •qualUor:  curro  2  shows  ro- 
sponso  ol  tho  oquallsor  alona:  curve  3 
la  response  ol  one  equalised  choanal. 
Curve  4  (Fiq.  SB)  is  the  Irequancy  re¬ 
sponse  lor  Inversion  and  relnverston 
without  equaliser;  and  curve  i  la  the 
same  using  the  equaliser 

5  percent  of  the  total;  therefore  the 
direct  intelligence  can  never  be 
understtKid.  Figure  4  shows  the 
ratio  of  the  3,000-cps  level  to  the 
input  intelligence  on  the  plates  of 
the  6H6  mtidulator  tube. 

The  mtslulator  is  followed  by  a 
three-stage  conventional  amplifier 
with  the  second  filter  Z,  inserted.  To 
make  the  measurements  illustrated 
in  Fig.  2  two  channels  are  con¬ 
nected  in  series;  the  output  of  the 
transmitter  channel  is  connected  to 
the  input  of  the  receiver  channel. 
In  this  way  the  complete  communi¬ 
cation  circuit  is  simulated.  The 
output  of  the  receiver  channel  ha.s 
been  analyzed  for  harmonic  content 
with  a  GR  type  636A  wave  analyzer. 
The  curves  show  the  result  of  the 
analysis  at  300,  S.50,  1,.350, 2,150  and 
2,700  cps  for  —12  vu,  0  vu  and 
-f-8  vu  s|)eec;h  levels.  The  distor¬ 
tion  curves  represent  the  rms  sum 
of  all  the  frequencies  that  are 
pre.sent  in  the  output  besides  the  in¬ 
put  fre<]uency.  Numerous  measure¬ 
ments  have  demonstrated  that  the 
analysis  at  these  frequencies  gives 
a  .g<K)d  overall  picture  of  the  lie- 
havior  of  the  instrument  so  that  the 
straight-line  connections  between 
the  measured  values  is  justified. 
The  filters  used  in  the  speech  in¬ 
verter  channel  shown  in  the  sche¬ 
matic  have  (^’s  of  about  25. 

The  frequency  response  of  the 
channel,  especially  in  a  complete 
communication  circuit  using  one 


transmitter  and  receiver  channel, 
would  not  be  satisfactory  without 
an  equalizer.  Resistors  R,,  Ru  Ru 
R,  and  capacitors  C,  and  C,  form  an 
eflicient  equalizer  system.  The  cir¬ 
cuit  is  similar  to  the  Wien  bridge; 
no  infinite  attenuation  is  produced, 
however,  at  any  frequency.  The 
peaking  tendency  of  the  equalizer 
at  the  ends  of  the  passband  is  com¬ 
pensated  by  capacitors  Cu  Cm,  Cm, 
Cu,  Cm,  inductances  L„  L„  L,  and 
resistor  Rm.  Most  of  these  elements 
serve  also  with  Rm,  Rm.  C„  and 
Cit  in  the  cancellation  of  the  r-f 
fields  from  the  inverter  channel. 

Operational  Characteristics 

The  curves  in  Fig.  5.A  show  effect 
of  the  e<]ualizer  on  one  .s|)eech  in¬ 
verter  channel  and  those  of  Fig.  5B 
on  a  complete  communication  cir¬ 
cuit  of  inversion  and  reinversion.  - 
It  is  important  to  equalize  both  , 
channels. 

The  frequency  response  can  lie 
correited  by  pre-emphasis  applied 
to  one  end  of  the  transmitter  chan¬ 
nel  and  to  one  end  of  the  receiver 
channel.  The  pre-emphasis  gains 
are  in  this  ca.se  equal  to  the  sum  of 
the  los.ses  at  both  ends  of  the  pass- 
band.  This  method  produces  an  im¬ 
proved  overall  freipiency  response,- 
but  for  radio  communication  re¬ 
duces  the  distortionless  moilulation 
range  of  the  radio  transmitter. 
This  reduction  of  the  dynamic 
range  of  the  transmitter  will  not 
result  or  at  least  to  only  a  low’  de¬ 
gree,  if  both  channels  are  eipialized 
individually. 

The  author  wishes  to  express  his 
appreciation  to  11.  Zuchenbrojt, 
RCA  Victor  Argentina  and  A.  Saenz 
formerly  of  the  same  company,  for 
the  valuable  cooperation  in  the  de¬ 
sign  work  of  the  speech  inverter 
and  in  making  the  numerous  meas¬ 
urements  needed  during  the  experi¬ 
mental  period. 
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Calibration  curv*  tor  tho  SO-mh  rang* 


Nin*  m«a«urtn9  ranqo*  aro  providod  by  tho  twiicb  at  iowor  riqhi  ot  tho  panol 


Inductance  Meter 


h.  IfCt r*r li I  Ungtnrrr 
\<Ho/  H*^**trrh  I.tihftrtiturg 
U  <1  «Mih  r//oH,  ii  f 


<lrop  in  th*>  toil,  introtiuced  into  the 
me;i!turin>r  t-irciiit.  This  relation- 
Hhip  can  ln'.tl  l>e  shown  by  the 
vwtor  (liatrram  in  Fij?-  1  w-here 
F.  in  and  /.Yi  form  the  vector  tri¬ 
angle  typical  of  inductive  circuits. 

Of  these  (piantities,  V  alone  can 
be  measured  physically.  If,  how¬ 
ever,  an  additional  voltaRe  IR 
can  Im'  intriHluced  into  the  measur- 
intf  circuit,  the  meter  will  indicate 
the  vector  sum  of  IR.  —  IR  and  f.Y, 
which  will  be  directly  proportional 
to  the  unknown  intluctance,  pn>- 
vided  the  current  and  fretpiency 
remain  constant. 


AS'  iM)r<TANrK  measuring  in- 
,strument  was  develo|M»<l  at  the 
Naval  Research  Ijiboratory  in  con- 
neition  with  an  invest i>rat ion  of 
liipiid-level  indicators  for  shipboard 
tanks,  one  of  which  employtal  a 
variable  inductance  that  chanjreil 
linearly  with  the  depth  of  tank 
li<iuid.  .Mthoujfh  this  circuit  was 
developed  for  a  particular  applica¬ 
tion,  it  can  also  be  us»*<l  as  an 
inductance  meter. 

In  the  measurement  of  induct¬ 
ance.  the  chief  dirticiilty  usually  is 
cau,s«*d  by  the  finite  d-c  resistance 
as.s(H-iated  with  any  coil,  which  can¬ 
not  ln‘  .'ei>arateil  physically  from 
the  reactance  of  the  coil  or  !«•  ne>r- 
lected  as  is  sometimes  possible  in 
the  measurement  of  capacitance. 

To  eliminate  this  ditticiilty,  the 
following  methml  was  adopteii.  The 
\oltaye  across  the  unknown  induct¬ 
ance  is  measured  v\ith  a  se»’ond 
voltajre,  •‘ipial  in  mayMiitude  but  180 
dejfrees  out  of  phase  with  the  IR 


FIG  1  Vpcior  (rianql#  on 
doolqn  U  ba«od 


Basic  Circuit 

The  manner  in  which  this  voltage 
is  intnaluced  into  the  measurintj 
circuit  is  shown  in  Fijr.  2.  the 
simplified  circuit  diairram  of  the 
measurinjf  circuit.  The  irrid  si^al 
is  taken  from  the  pure  resistance 
in  series  with  the  unknown  induct¬ 
ance.  It  will,  therefore,  lie  in  phase 


Simpllliod  cifcuU  ot  tnducionc* 
motor 


‘V '  ^ 

V 
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FIG.  3  -Complct*  circuit  oi  induclanc*  rauaiurinq  unit  and  powur  supply 


with  the  current  throuKh  the  in¬ 
ductance  and  consetiuently  also  in 
phase  with  the  IR  drop  in  the  coil 
as  shown  in  Fij?.  1.  Thus,  the  plate 
sijrnal  of  the  vacuum  tulie  will  be 
180  deKrees  out  of  phase  with  these 
quantities,  provided  the  blmkintr 
capacitor  is  larjre  enoutrh  to  cause 
only  a  nejrlijrible  phase  shift.  Con¬ 
sequently,  the  Voltaire  produced 
across  the  potentiometer  will  be  in 
the  direction  —IR  in  Fiir.  1  and  the 
mairnitiide  of  the  voltage  intro¬ 
duced  into  the  measurini;  circuit 
can  lie  adjusted  to  eriual  IR  by 
means  of  the  variable  tap  as  shown. 

Different  values  of  coil  induct¬ 
ance  or  resistance  will  cause  the 
phase  anirle  j  to  chanire,  but  this 
chanire  is  automatically  taken  into 
consideration,  since  the  irrid  siirnal 
is  always  in  phase  with  the  current 
throuirh  the  coil  and  conserpiently 
with  the  IR  drop  in  the  coil.  When 
prot)erly  adjusted,  the  meter  read¬ 
ing  will  t»e  directly  proportional  to 
the  unknown  inductance  and  can  lie 
calibrated  to  indicate  this  quantity 
directly,  provider!  the  frequency 
and  current  of  the  fwiwer  supply  are 
maintained  constant. 

.A  Wien-bridire  oscillator-con¬ 
troller!  jMjwer  supply  was  u.serl  lie- 
cau.se  of  its  excellent  freriuency  sta¬ 
bility  and  the  ballast  lamp  shown  in 


FiK.  2  maintained  a  substantially 
constant  current. 

The  a-c  meter  shown  in  Fijr.  2 
should  have  a  hijrh  impedance  so 
that  the  meter  current  rtowinjt 
throuKh  the  jrrid  resistor  will  have 
a  netrliiribly  small  effect  on  the 
irrid  siirnal.  In  the  model  tested, 
since  simplicity  and  ruKKcdness 
were  desired,  a  d'.Arsonval  ty|M* 
meter  (20,000  ohms  per  volt)  with 
a  rectifier  was  u.ser!  quite  satisfac¬ 
torily.  However,  a  vacuum-tiitie 
voltmeter  is  preferable  due  to  its 
hiifher  im|>edance  and  more  linear 
characteristics. 

In  the  mixlel  tested,  the  power 
was  supplied  by  a  1,000-r  ycle  Wien- 
bridire  o.scillator  with  suitable  am¬ 
plifier,  eiiuipped  with  bridKe<!-tee 
feedback  networks  to  reduce  the 
harmonics  to  a  neirliiribly  small 
value.  The  complete  circuit  is 
shown  in  Fi|r.  3.  flare  should  tie 
exercised  in  its  construction  to 
minimize  the  freipiency  drift  as  the 
circuit  components  warm  up  or  el.se 
some  means  should  !>e  provided  so 
the  circuit  will  (|uickly  stabilize. 

In  the  o|)eration  of  this  meter, 
the  current  and  frequency  throuKh 
the  unknown  inductance  are  set  at 
predetermined  values  and  the  po¬ 
tentiometer  in  the  plate  circuit  of 
the  inverter  tulie  adjusted  to  the 


value  which  provides  a  minimum 
reading  on  the  a-c  meter.  This 
minimum  reading  will  indicate  the 
value  of  the  unknown  inductance 
directly,  when  properly  calibrated. 

High  Range 

For  extending  the  range  of  the 
meter,  it  is  neces.sary  to  change 
the  current  through  the  unknox^m 
inductance,  the  frequency  of  the 
|K)wer  supply  or  the  .sensitivity  of 
the  indicating  meter.  By  shifting 
to  10()  cycles,  the  nuniel  constructed 
measures  iron-core  inductances  as 
high  as  KM)  henrys.  The  only  ap¬ 
preciable  error  in  such  a  meter,  if 
properly  constructed,  i.s  due  to  the 
fact  that  it  neglects  the  distributed 
capacitance  in  the  unknown  coil.  | 
This  error,  however,  is  minimized  | 
if  a  coil  current  is  u.sed  which  is  | 
appreciable  with  resjiect  to  the  cur-i 
rent  <!ue  to  the  distributed  capaci-J 
tance.  | 

This  meter  can  also  lie  used  to  I 
measure  the  change  in  inductance! 
over  a  given  range  by  inserting  a| 
capacitor  in  series  with  it  of  the| 
proper  value  to  balance  the  initial! 
inductance.  When  used  in  this  man-| 
ner,  it  is  particularly  important | 
that  the  harmonics  in  the  power  | 
supply  lie  reduced  to  a  low  value;! 
otherwise  an  appreciable  error  will  | 
be  introduced  in  the  meter  reading.® 
which  is  most  noticeable  near  the 
balance  point.  This  circuit  can  al.so 
be  u.sed  to  measure  capacitance  di¬ 
rectly,  but  the  meter  reading  will 
no  longer  be  linear,  since  reactance 
is  an  inverse  function  of  capaci¬ 
tance. 

The  circuit  descrilied  can  lie  used 
fur  coils  having  a  wide  range  of 
values  of  both  inductance  and  re¬ 
sistance  and  works  equally  well  on 
air-core  or  iron-core  coils.  If  de¬ 
signed  and  calibrated  for  a  given 
set  of  conditions  the  inductance  of 
iron-i’ore  chokes  or  transformers 
can  lie  measured  under  the  condi¬ 
tions  of  frequency  and  current  at 
which  they  will  operate.  It  is 
particularly  suited  for  the  measure¬ 
ment  of  the  change  in  inductance 
in  a  given  circuit  where  the  circuit 
constants  (except  inductance)  are 
fixed.  Such  a  circuit  can  be  initi¬ 
ally  balanced  and  calibrated  and 
the  meter  will  provide  a  continuous 
indication  of  the  change  in  induct¬ 
ance  without  further  attention. 
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Sync  99n«rotor  ond  pow«r  supply  in  a 
rock  hOTin^  o  iotol  ol  93  fubns 


By  G.  ZAHARIS 


Wnil  THK  KXtKPIION  of  one 
o.Hi  illator  coil,  the 
!*>  lit  IfelltM  iltoi  to  lie  (leti'nlieil  fon- 

,  faint  no  vai'i.ilile  elenieiitt.  Tint  iJe- 

■ 

t  siKii  It  in  ilii'i'et  l•onfratt  witli  eon- 
I  ventioiial  t>  nchroniziiiK  eiiuipmentt 
^  that  iiiforiMirale  iloz«-nt  of  variable 
Itotenlmmetert  All  piilte  uiiitht, 
:;all  pulse  iiositloiit  ainl  the  pulse 
L  iiiiiniNT  are  tletermiiied  by  a  sys¬ 
tem  of  binary  i-oiinters  in  oonjuiif- 
tion  with  A  lielay  line. 

The  iinportaiu'e  of  stability  is 
reaiiil>  ap|iret'iateii  when  it  it  real- 
uetl  that  eomposite  sync  and  lilank- 
iny  waves  for  television  eontain 
pulte.s  of  .Mi\  fuiiilamental  wiiittis  at 
three  Itativ  fretpieiii  iet  held  in  eor- 
nst  phase  iela!lonthii>  to  a  toler- 
aiii'e  i>f  <•  .‘t  mitrotefoiid.  In  this 
irenerator,  tletermination  of  sviu' 
and  blaiikinir  waves  |t  a  function  of 
circuit  coiifiK’iiration  anil  is  not  sub¬ 
ject  to  variation  by  operators. 

No  attemiit  was  niaile  to  reduce 
the  nunilK'r  of  fiitw  enveloives  A 
total  of  ‘.t:!  tubes  is  U'cd  in  this  iren- 
erator  and  its  i>ovver  supidies.  This 
fttrnre  is  some  2»'  tula's  in  excess  of 
the  numla'r  comini'ii  to  present  de- 
siiflis.  The  cost  of  the  extra  tula's 


is  counter-balanced  by  stability  and 
freedom  from  adjustment.  All 
futres,  except  those  in  the  basic 
31.5-kc  oscillator  and  lock-in  cir¬ 
cuits,  act  merely  as  switches.  They 
have  only  two  o|a'ratintr  states — 
idate-curreiit  cutotT  and  plate  cur¬ 
rent  saturation.  Many  tula*s  are 
biitTers  with  short  duty  cycles. 

The  leading  edires  and  trailiny' 
ed/es  of  sync,  blankintr  and  drivinjr 
siirnals  are  precisely  lajsitioned  by 
a  delay  line,  and  inherently  stable 
device.  The  widths  of  the  vertical 
components  in  the  sync  and  blank- 
iiikt  signals  are  fixed  by  niakiny' 
them  a  definite  number  of  cycles  or 
pips  wide  as  derived  from  the  basic 
dl.r>-kc  o.sr-illator.  The  exact  num¬ 
ber  is  determined  by  binary  coun¬ 
ters.  All  ireiierator  output  sijftials 
are  indeiM'iident  of  K-f  circuits  or 
charge  accumulation  circuits.  In 
(feneral,  the  (feiierator  exhibits  a 
computer-like  Iwhavior  in  that  the 
output  sijrnals  are  precisely  correct 
or  Ibev  are  completely  incorreit. 

Use  of  Delay  Line 

The  basic  principle  of  opi'ration 
IS  illustrated  in  Fi>r.  1.  A  sharp  pip 
IS  applied  to  a  delay  line  havintr  a 
hijrh  ciitofT  freipiency  to  retain  the 
ste«'p  wavefront.  The  jiip  is  ex¬ 
tracted  at  tap  1  to  actuate  the  flip- 
flop  oscillator  to  the  u\  condition. 
Phis  -am*'  luji  is  extracted  from 
taps  2  or  .'t,  at  a  later  time,  to  re¬ 
turn  the  o.scillatiir  to  the  okk  con¬ 
dition  The  rectany'ular  pulse  pro¬ 
duced  has  the  positional  stability 
of  the  recurrent  pips  and  the  [lulse 
width  is  acciirafelv  established  bv 
the  delay  line.  Hv  connecting'  to 
various  ta|is  alony'  Ihi-  line  through 
switches,  the  pulse  width  or  itosi- 
tion  IS  accurately  ,ilter<'d. 

In  the  final  eipiipment,  keyer 
tuU's  actuated  by  keying  siy'nals 
rejilace  the  switches  of  Fijr.  1.  The 
keyinyr  .siy'nals  serve  to  position  or 
control  the  width  of  the  flip-flop  os¬ 
cillator  pulses  to  iiredetermined  re- 
ipiirements.  Thus,  by  usinR  vari¬ 
ous  pips  from  a  delay  line  keyed  in 
by  ditferent  keyinyr  waves,  it  ta- 
comes  possible  to  y'enerate  a  de- 


.sireil  complex  rectantrular  wave¬ 
form  in  one  flip-flop  o.scillator.  In 
the  event  that  the  oscillator  re¬ 
ceives  several  successive  os  and 
OKK  pips,  only  the  first  of  each 
irroup  is  sitrnificant. 

■Another  important  characteristic 
is  the  immunity  of  the  os  iliator 
pul.se  to  variation.s  in  the  keyintr 
wave.  In  the  sync  generator,  the 
rise  and  fall  times  of  the  keyiny 
waves  may  vary  in  the  order  of  10 
microseconds  without  atfectiny'  the 
jrenerated  pulses.  This  character¬ 
istic  leaves  the  pips  in  control  of 
the  exact  timinjr  of  rectany'ular 
waves. 

Fijrtire  2  indicates  the  manner  in 
which  the  entire  U.MA  sync  signal  is 
trerierated  in  one  flip-flop  o.scillator 
into  which  are  injected  suitably 
keyed  pips.  Keyinjf  wave  (r  in  F’iR. 
3,  occiirrin.v'  at  the  horizontal  sweep 
rate  i.s  combined  with  the  three 
principal  vertical  keyintr  waves  .4, 
H  and  (■  to  prisluce  a  composite  key- 
inK  siyrnal  operatiiiK  keyer  A'..  This 
keyer  passes  the  on  pips  from  tap 
3  to  the  o.scillator  at  //  rate  duriiiK 
the  picture  interval  and  at  2//  rate 
durinir  the  three  vertical  intervals. 
Thus,  tap  3  on  the  delay  line  pre¬ 
cisely  determines  all  the  leadini; 
edy'es  of  the  .sync  siirnai. 

Similarly,  the  varyiny'  trailiiiR 
edy'es  of  the  sync  siirnal  are  deter¬ 
mined  by  injectiny'  the  oKK  pips  to 
the  flip-flop  oscillator.  There  are 
three  fundamental  widths  in  the 
horizontal  component  of  the  stan¬ 
dard  sync  sijrnal— the  e<iualizin(r 
pulse  ‘  2.2.'>  nsec),  horizontal  sync 
(  1..")  pseci  and  vertical  serration 
width  I  ")  ^isec'.  These  wiilths  are 
established  by  taps  -I,  ,A  and  1  re¬ 
spectively,  and  selected  by  keyers 
K  and  .A..  Vertical  keviny'  sig¬ 
nals  .t  and  (■  are  combined  to  oper¬ 
ate  K  and  hereby  furnish  ot'K  pips 
from  ta|i  1  dtiriny'  the  two  eipializ- 
iny'  intervals  before  and  after  the 
vertical  sync.  Tap  t  thus  determines 
width  of  ei|ualiziny'  pulse. 

The  horizontal  sync  width  is  de¬ 
termined  bv  the  OFF  pip  normally 
keyed  in  from  tap  5  throuirh  A'». 
This  keyer  passes  off  pips  at  all 
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Synchronizing  Generator 


Staniiani  svtK'hroiiizin^.  hlankiii^,  horizontal  an«l  vertical  drivin"  si^iial!<  are  obtained 
from  a  {Generator  ha>e»l  upon  binary  counters  without  variable  controU.  Sync  cti^nal 
parameters  are  fixed  bv  circuit  configuration  rather  than  by  R-('.  or  cbar*:e  accumulation 
circuits.  Stability  is  bifrb  and  iiulepemlent  of  |Mjwer  supply  regulation 


times  except  when  A'»  is  keyed  out 
durinif  the  vertical  sync  pericsl.  The 
fact  that  the  oscillator  is  receiving 
OFF  pips  from  tap  5  during  the 
e<|ualizinj;  intervals  is  of  nO  conse¬ 
quence  since  the  oscillator  is  already 
receiving'  off  pips  from  lap  4  dur¬ 
ing  these  intervals.  The  trailing 
edjre  in  the  vertical  serrations  is 
estahlished  by  OFF  pip  1  throujfh 
amplifier  .4,.  These  otT  pips  are 
supplied  to  the  oscillator  ct)ntinu- 
ously  hut  are  only  effective  durinj? 
the  vertical  sync  interval  when  all 
other  OFF  pips  are  absent.  The 
complete  sync  sijrnal  as  generated 
by  the  flip-flop  oscillator  is  passed 
through  clippers  for  clcanin>r  both 
top  and  base  of  the  composite  wave. 

The  mixed  blankinjr  sijrnal  is 
similarly  synthesized.  The  compos¬ 
ite  keyin>r  sijrnal  which  keys  A',  for 
the  sync  ON  pij)s  also  keys  A,  to 
sujiply  ON  pips  to  the  blankinjr  os¬ 
cillator.  These  pips  orijrinate  from 
tap  2  on  the  delay  line.  The  time  dis¬ 
placement  between  taps  2  and  3 
establi.shes  the  sync  front  porch. 
Klankinjr  off  [ujis  orijrinatinjr 
from  taji  fi  are  normally  keyed  in 
durinjr  the  [lictiire  interval.  Time 


difference  between  tap  2  and  6  rep- 
re.sents  the  horizontal  blankinK 
width.  Keying  wave  F  keys  out 
these  OFF  pips  during  the  vertical 
blanking  interval  to  establish  the 


FIG.  1  Mathod  oi  qaneratinq  rccloaqu- 
lor  WOT*! 
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riG.  2  Siniphlt*d  dioqram  to  show 
sync  synthosU 


vertical  blanks  that  are  re<iuired. 

It  should  be  noted  that  the  oscil¬ 
lator  receives  ON  pips  during  the 
entire  vertical  blanking  period. 
Only  the  first  one  is  sijmificant 
since  there  are  no  off*  pips  during 
this  period.  Time  differential  be¬ 
tween  taps  5  and  6  determines  the 
horizontal  back  porch.  It  will  be 
apparent  that  in  this  method  of 
generating  the  blanking  signal,  the 
leading  and  trailing  edges  of  the 
vertical  blank  are  coincidental  with 
those  of  the  horizontal  and  there¬ 
fore  no  last-line  jitter  can  occur  at 
either  top  or  Imttom  of  the  frame. 

Driving  Signals 

A  similar  but  less  involved  ap¬ 
proach  is  made  in  generating  the 
horizontal  and  vertical  driving  sig¬ 
nals,  indicated  in  Fig.  4.  All  keying 
signals  originate  from  the  31.5-kc 
basic  oscillator  that  is  frequency- 
controlled  by  the  usual  phase  dis¬ 
criminator  and  reactance  modulator 
circuits.  The  sine-wave  output  from 
this  o.scillator  is  clip|K-d  and  differ¬ 
entiated  to  prisluce  sharp  pips  that 
are  amplified  to  approximately  76 
Volts  positive  jiolarity  for  the  delay 


FIG.  3  -RslatloBt  •xUtina  omonq  th»  sqrioux  woTslorms  oi  d)ii«r*at  polata  ia  th*  circuit  (not  drown  to  tcoU) 
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FIG.  4  Int«rconn*ctlont  lor  comploto  sync  qontrator 


lui**  input.  Kiiiitry  coiintir  AV» 
driven  hy  th****-  2//  jiip*  yieldn  thi* 

//  kryifiK  nijimre  wmvi*  ti.  Thr  prw- 

for  iri'nt'rntioii  of  keyinK  waven 
lit  the  vertirul  fre<)uency  Ix'pin!* 
with  diviniiin  of  th»*  31.5-kc  jiip.-t  by 
tht*  rrquired  .’>2.5  divinor,  uniiiK  a 
raiw’iidi'd  binary  tyja*  of  counter. 
The  normal  power  of  two  count  i* 
reduced  by  count-advance  feeilback. 

Group  Counts 

The  counter  chain  is  broken  down 
to  prouiia  havinK  couiita  of  7,  5  and 

which  facilitates  chetkiriK  cir¬ 
cuit  o|M‘ratioii.  The  60-cycle  nut|iut 
oi>erates  a  keyiiiK  system  to  .select 
every  ■’i25th  pip  from  the  .'tl.5-kc 
train  of  pips.  This  circuit  assures 
a  stable  phase  relationship  la-tween 
the  60-cycle  spike  and  delay  pijis. 

The  60-<-ycle  spike  initiates  AV,, 
to  provide  wave  f'  and  to  key  on 
keyer  This  6tl-cycle  spike  also 
initiates  rinp  counter  A'J^  h'J  ,  and 
KJ„  in  which  the  transfer  sipnal  is 
the  output  from  the  coiint-of-six 
counter.  The  conswutive  rectanKU- 
lar  waves  .1,  H  and  ('  available  at 
each  statre  of  the  rinp  counter  are 
exactly  six  pips  wide  and  the  proup 
iKcurs  at  tin  cycles.  These  repre.sent 
the  three  important  vertical  inter¬ 
vals  first  ispializinp,  vertical  sync 
and  .s<-cond  e<|ualizinp. 

Kccles-Jordan  circuits  A'J ,,  A'J^ 
and  AJ,.  serve  to  end  the  blankinp 
|M-ri<Hl  by  restorinp  A.V„  to  its  nor¬ 
mal  condition.  The  width  of  the 
blankinp  ta-ritKl  is  determined  by 
the  total  count  of  counters  h'J , 
throuph  A'J,. 

In  the  development  of  this  sync 
generator  it  bt-canie  appan-nt  that 
there  was  no  place  for  delicately 
l>oiseil  circuits.  The  loadinp  of  a 
binary  counter  by  directly  couplinp 
to  a  followinp  stape  imtmired  the 
counter's  immunity  to  variations, 
butfer  tuta*s  were  >-onse<)iieMtly 
considered  an  advi.sable  tube  exis-n- 
diture  tirounded-cathtsle  desi^rns 
were  used  in  the  various  counters 
to  simplify  construction.  The  prids 
of  such  counters  provide  sipiaic 
waves  whose  bases  are  at  pround 
|H>tcntiul.  thereby  allowinp  dinsl 
cou|)linp  to  keyer  tula-  prids.  Con¬ 
ventional  methinls  for  injei'tinp  the 
transfer  sipnal  into  the  rinp  coun¬ 
ter  did  not  yield  the  desired  relia¬ 
bility  The  circuit  evolved,  usinp 
a  tyiM-  61.7  as  an  injector,  leaves 

»4 


iiothinp  to  be  desired  in  this  re- 
sjM-ct.  One  of  the  injector  control 
prills  is  coniu-cted  to  the  counter 
stape,  renderinp  the  injector  in- 
.--ensitive  to  the  transfer  pulse.  Sen¬ 
sitivity  to  the  transfer  pul.se  is  de¬ 
veloped  slowly  only  by  the  stape 
ready  for  it. 

Pesipn  of  delay  lines  is  de.scriiH-d 
in  the  literature.  The  princiital  re¬ 
quirement  in  this  instance  is  a  hiph- 
cutotT  frequency  (preater  than  2 
me)  with  losses  low  enouph  to  yield 
a  l.l-v  pip  at  the  end  of  the  line, 
assuminp  that  the  input  of  the  line 
is  driven  with  a  ty|M-  61,6  or  similar 
tube. 

The  requirements  for  the  fliivtliq* 
o.scillators  are  rather  stnnpent. 
They  must  Ih>  caj'able  of  beinp  ex¬ 
cited  to  a  new  condition  and  all 
potentials  throuphout  the  o.scillator 


circuit  must  reach  equilibrium  in 
less  than  2  microseconds  If  the 
oscillator  is  not  desipned  in  wide¬ 
band  fashion,  it  will  not  re.spond  to 
the  si-cond  of  two  closely  spaced  ON 
and  OKK  pips  as  required  for  pen- 
eration  of  the  equalizinp  pulse. 

Tower  supply  requirements  for 
the  penerator  are  not  critical.  A 
plate  voltape  of  loO  volts  reduces 
datiper  of  component  breakdown 
and  eliminates  cathode  and  screen 
resistors  that  would  In-  necessary  to 
limit  plate  current  if  a  hipher  plate 
voltape  were  used.  The  total  plate 
drain  is  approximately  oOO  ma. 
The  penerator  was  operated  suc¬ 
cessfully  for  some  time  from  an 
unrepulateil  supply.  A  repulator 
was  subsi-ipiently  incorporated,  pri¬ 
marily  for  protection  from  heavy 
in)vver-line  transients. 
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riG.  1  PhoM  ■hill  introduced  by  a 
bridged  T  nelworli  cboa^et  In  «iqn  as 
Irequeocy  posses  Ihrouqh  null  Irequericy 


STLT.oN  ,  .  O  . 


Anyone  who  has  conducted 
,lais)ratory  investigations  with¬ 
in  a  Riven  fre<iuency  ranRe  has  at 
some  time  or  another  felt  the  need 
for  an  easily  constructed  hand-pass 
filler.  The  presence  of  undesired 
siRnals  such  as  a-c  hum  and  random 
noise  near  the  fretjuency  reRion  of 
intelliRence-bearinR  siRnals  has  led 
to  an  extensive  investiRation  of  net¬ 
works  which  will  eliminate  the.se 
unilesirahle  fretpiency  components. 
The  object  of  this  paper  is  to  de- 
scrit»e  the  operation  of  a  hand-pass 
filter  which  emplitys  components 
normally  found  in  all  laboratories, 
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and  which  does  not  involve  any 
complicated  calculations  in  its  de- 
siRn  and  construction.  This  type 
of  filter  may  in  many  cases  be  used 
in  place  of  the  more  conventional 
type  filters  with  their  complicated 
and  specialized  comjKments. 

The  basic  circuit  of  the  pha.se- 
shift  filter  is  a  combination  of  con¬ 
ventional  bridRed-T  networks.  The 
circuit  diaRram  for  a  bridRed-T 
network  is  shown  in  FiR.  lA.  FiR- 
ure  lit  shows  the  attenuation  char¬ 
acteristics  of  bridRed-T  networks 
and  clearly  illustrates  the  etfect  of 
(}  on  the  fn*<iuency  response  of  the 
network.  .-Xn  analysis  of  the  net¬ 
work  will  yield  the  expression  for 
the  null  frequency  /,  and  the  condi¬ 
tion  for  iin  absolute  null  in  terms 
of  the  network  parameters. 


PIG.  2  '  U  ih«  output  of  a  biidqod  T  notworb  Is  subtractod  Irom  that  of  o  similar 
nstwork  whoss  null  (roqusney  Is  doss  fo  thai  ol  tbs  first,  tbs  phots  rslatlonship 
botwssn  fbs  two  outputs  Is  such  tbot  tbsy  will  add  soar  ths  null  frsqusncios  and 
subtract  cutsido  tbs  bond  bstwssn  lbs  null  IrsqusneWt 


The  latter  .'ipiation  expresses  the 
conditions  for  null. 

h'iRure  1C  is  a  Reneralized  pha.se- 
shift  characteristic  for  the  bridRe-T 
network.  It  will  be  noticed  that 
the  siRii  of  the  ph.'ise  shift  chanRes 
as  the  freipiency  passes  throuRh  the 
null  frequency  of  the  network.  It 
is  this  characteristic  that  makes  it 
possible  to  combine  the  output  of 
two  bridRcd-T  networks  to  form 
the  attenuation  char.acteristic  of  a 
bandpass  network.  If  the  outputs 
of  two  similar  bridRed-T  networks. 
who.se  null  frequencies  are  .sepa¬ 
rated  by  a  Riven  increment,  are 
combined  in  such  a  manner  that 
the  output  of  one  network  is  sub¬ 
tracted  from  the  other,  the  phase 
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BAND-PASS  FILTERS 


Doiiltir  hrid"e«l-T  iiflwork  u.-ing  readily  available  «H>iu|K>nenls  provides  good  band-pass 
ebararteristie  at  niiniiniiin  ex|>ense.  I  >able  bandw  idth  de|»ends  on  allowable  dip  l)etween 
null  points  of  the  individual  bridged-T  networks 


SECTION  1 

t, 

stcTioi*  r 
Oi.  W,.  p. 

subtrac^onI 

NCTvi»OR«  1  , 

1  *^0  'a. 

FIG.  3  Dlract  tubltaclion  mathod  lor  comblnlnq  outputs  oi  brtdqod-T  notworks 


relation.thip  between  the  two  out¬ 
puts  i.s  such  that  they  will  add  in 
the  vicinity  of  the  null  frequencies 
and  subtract  out.side  the  band  be¬ 
tween  the  null  fretjuencies.  The 
overall  combination  ha.s  the  char¬ 
acteristics  of  a  band-paa.s  filter. 

Basic  Cireuii 

Fijrure  2A  is  a  block  diajrram  of 
the  basic  pha.se-shift  filter  circuit 
usinir  the  output  of  two  bridjred-T 
network.s  as  an  input  to  a  subtrac¬ 
tion  circuit.  Each  of  the  two  T 
sections  has  its  own  Q.  null  fre¬ 
quency  and  transfer  function  (i.  The 
derivation  of  the  transfer  function 
for  the  comjiosite  circuit  is  a 
lenjfthy  and  complex  proce.ss  and  no 
time  will  be  devoted  to  its  deriva¬ 
tion.  The  resultinjr  transfer  func¬ 
tion  is  shown  in  Kijf.  2B.  This 
expression  .shows  that  the  transmis¬ 
sion  characteristic  of  the  phase- 
shift  filter  is  a  function  of  and 
the  null  frequencies  of  the  two  T 
sections. 

Differential  combination  of  the 
output  of  the  two  T  sections  which 
make  up  the  active  branch  of  the 
phase-shift  filter  may  be  accom¬ 
plished  in  many  different  circuits. 
Several  of  the.se  circuits  will  be 
di.scussed  in  detail  in  a  later  section 
of  this  pa|>er.  Basically,  the.se  cir¬ 
cuits  may  l)e  yroupwl  in  two  general 
clas.ses;  (1)  direct  subtraction  cir¬ 
cuits.  and  i2)  phase  inversion  and 
.addition  circuits. 

P'iKure  3  is  a  block  diajrram  of  a 
phase-shift  filter  in  which  the  de¬ 
sired  output  is  obtained  by  direct 
subtraction  of  the  outputs  of  the 
two  T  .sections.  Figure  4  shows  the 


block  diaKram  of  the  method  in 
which  the  pha.se  of  the  input  to  one 
T  section  i.s  inverted  and  the  out¬ 
puts  of  the  two  T  sections  are  put 
into  a  summation  circuit.  The  dif¬ 
ference  lietween  the  two  transmis¬ 
sion  characteristics  of  the  T  .section 
i.s  then  obtained  by  direct  addition 
of  the  two  signals,  one  of  which  has 
had  its  pha.se  inverted. 

Experimental  tests  were  con¬ 
ducted  on  a  phase-shift  filter  utiliz- 
injr  two  air-core  speaker  field  coils 
as  the  inductances  in  the  two  T  sec¬ 
tions.  Fitrure  5  is  the  circuit  dia- 
ifram  of  the  tested  circuit,  showing 
the  combininjr  circuit  used.  The 
train  characteristic  of  the  cathode- 
coupled  circuit  used  as  a  subtrac¬ 


tion  circuit  in  these  testa  was  such 
that  the  input  to  one  tube  had  to  be 
attenuated  by  potentiometer  R  so 
that  the  output  represented  the 
true  difference  between  the  input 
siKnals.  This  characteristic  of  the 
cathode-coupled  subtraction  circuit 
will  be  discussed  in  Rreater  detail 
in  a  later  .section  of  this  paper. 

F'itrure  6  is  a  family  of  attenua¬ 
tion  curves  obtained  by  increasing 
the  frequency  increment  lietween 
the  null  frequencies  of  the  two 
bridged-T  sections.  This  was  ac¬ 
complished  by  decreasing  the  ca¬ 
pacitance  in  one  section  and  re- 
.setting  the  value  of  the  resistance 
to  give  an  absolute  null.  The  null 
frequency  of  one  T  section  was  held 

fl 
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coniit«nt  at  rp».  It  will  Ije 

noticed  that  aa  the  bandwidth  is  in- 
rreaM>d.  by  irK-reaxinit  the  separa¬ 
tion  ijetween  the  null  fre«iuencie8, 
the  output  decreaM-s  in  the  paw- 
band.  This  rharaiteristic  of  the 
phaw-shift  filter  is  similar  to  that 
of  the  ronventiunal  tuned  coupled 
circuit.  Further  investiitation  re¬ 
vealed  that  B<i  the  bandwidth  is  in- 
crea.sed  for  a  ifiven  center  fre¬ 
quency  this  dip  in  the  pa.H.iband  will 
increase  to  a  jniint  where  the  cir¬ 
cuit  is  no  longer  usable  as  a  filter 
with  a  single  pa.snband. 

Patsband  Dip 

Before  any  attempt  is  made  to 
desijfn  a  phase-shift  filter,  the  de- 
irree  of  dip  in  the  passband  which 
can  be  tolerated  must  be  estab¬ 
lished.  This  amiiiint  of  dip  is  de- 
ja-ndent  upon  the  partK'ular  nj)- 
[iliiation  of  the  filter.  I’rimanlv, 
thoui?h.  It  must  Im-  remembereil  that 
limitation  of  the  amount  of  allow¬ 
able  dip  aNo  plaies  ii  limitation  on 
the  maximum  bandwidth  that  may 
la-  used.  Some  tni'tiiall  mu.st  lie  e.s- 
tablished  between  the  Width  of  the 
[lassband  and  the  output  dip  in 
this  passband  Aicain,  thi'«  ehoiee 
will  delH’lid  on  slHS'ilie  atiplieat ions 
Kiifiire  7  IS  a  famil>  of  experi- 
mentall.v  obtained  universal  curves 
.^hlch  may  be  used  to  determine  the 
allowable  bandwidth  for  a  yiven 
output  dip  within  the  passband.  As 
a  matter  of  choice  the  curves  were 
obtained  for  arbitrarily  cho.sen  out¬ 
put  dips  of  .‘I  dll,  1.5  db  and  0  dli. 
Kliowimr  the  miilf leipiency  and  the 
of  the  coils  at  this  frequency, 
these  curves  nia.\  be  Used  to  estab¬ 
lish  the  maximum  bandwidth  that 
may  Im'  useil  I'he  desiyn  pna'ess 


to  [>e  followed  is  as  follows:  The 
values  of  the  abscissa  at  the  pass- 
band  limit  points  on  a  particular 
curve,  when  divided  by  the  mid¬ 
frequency  Q,  will  yield  the  ratio  of 
the  bandwidth  to  midfrequency. 
Knowinir  the  midfrequency,  the  al¬ 
lowable  bandwidth  may  then  be  es¬ 
tablished.  The  rever.ne  of  this 
process  may  lie  used  to  determine 
the  value  of  Q  neces.sary  to  obtain 
a  iriven  passband  with  a  K'ven  out¬ 
put  dip. 

In  u-sinir  these  curves  it  must  lie 
kept  in  mind  that  they  were  ob¬ 
tained  by  laboratory  experimenta¬ 
tion  and  do  not  represent  theoret¬ 
ical  calculations.  The  accuracy  of 
the  exiK-rimental  processes  was  held 
within  the  limits  of  normal  labora¬ 
tory  measurements;  however,  there 
are  present  some  inherent  sources 
of  error.  Particular  amonjr  these  is 
the  error  imjiosed  hy  the  subtrac¬ 
tion  circuit.  ,\s  previously  stateil. 
the  subtraction  circuit  used  in  this 
experimentation  was  a  cathisle- 
cfiiipled  differerttial  amplifier.  The 
initial  balance  was  obtained  by  at¬ 
tenuation  of  one  input  sivrnal. 
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riG.  S  Pho»*  fthitl  <Ut»r  and  cathod#- 
coupUd  subtroclion  circuit 


The  degree  of  error  in  the  output 
of  this  circuit  is  dependent  upon 
the  level  of  the  output  signal.  At 
the  extreme  ends  of  the  curves, 
where  the  frequency  is  quite  a  dis¬ 
tance  from  the  midfrequency,  the 
output  level  became  very  small  so 
that  the  error  in  initial  balance  of 
the  cathode-coupled  circuit  became 
more  prominent.  At  these  removed 
points  on  the  curves,  the  curve 
repre.sents  more  the  unbalance  and 
distortion  in  the  amplifier  circuit 
than  the  actual  attenuation  charac¬ 
teristic  of  the  phase-shift  filter. 
This  residual  error  would  be  mini- 
mizini  by  cascading  identical  stages. 

To  prevent  this  type  of  error  from 
becoming  of  such  magnitude  as  to 
diminish  the  utility  of  the  filter  cir¬ 
cuit.  a  subtraction  circuit  whose 
initial  balance  can  be  effected  to  a 
very  fine  point  must  be  used.  Sev¬ 
eral  types  of  familiar  differential 
amplifier  circuits  and  phase-inver¬ 
sion  circuits  may  be  used,  the 
choice  of  which  depcmds  upon  the 
re'ative  merits  of  each.  Some  of  the 
more  familiar  circuits  of  these 
tyiK-s  are:  (1  i  cathode-coiipUd  am¬ 
plifier,  (2)  cross-coupled  amplifier, 
(3)  phase-iiiverter  circuit,  and  (41 
push-pull  input  circuit. 

Differential  Amplifiers 

Figure  8.A  is  a  circuit  diagram 
of  a  cathoiie-coupled  differential 
amplifier.  This  circuit  is  perhaps 
the  simplest  of  the  differential 
amplifier  circuits.  The  initial  bal¬ 
ance  of  this  type  of  circuit  is  ob¬ 
tained  by  potentiometer  R.  The 
presence  of  load  resistance  h\  in 
the  plate  circuit  of  only  one  tube 
establishes  a  different  operating 
Iioint  for  the  two  tubes.  As  a  con- 


FIG.  S  An*BuattoB  characlBrtBtlci  lor  phaaB-akltl  iUtBi  FIG.  T— UnlTsrMl  curvBB  lor  phniB-thUl  Itltsri  dBrlvBd  Iron  BspBrl- 
uslBf  atf«orB  cbUb  msBial  data 
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sequence,  the  K&in  from  the  jrrid 
of  V',  is  always  greater  than  that  of 
V,.  To  offset  this  difference  of  gain, 
the  input  signal  to  the  grid  of  V, 
must  be  attenuated  by  means  of 
potentiometer  R  until  zero  output 
is  obtained  with  a  common  input. 

Figure  8B  is  a  circuit  diagram 
of  a  cross-coupled  differential  ampli¬ 
fier.  This  circuit  affords  the  highly 
desirable  features  of  low  sensitiv¬ 
ity  to  hum  and  large  dynamic  range 
of  input  signals,  with  an  output 
that  is  proportional  to  the  differ¬ 
ence  between  the  two  input  signals. 
The  tubes  V’,  and  F.  are  connected 
as  cathode  followers,  with  the  cross 
coupling  between  V,  and  V,  provid¬ 
ing  phase  inversion.  The  input 
voltage  of  is  the  difference  be¬ 
tween  the  output  voltages  of  V,  and 
F..  The  input  voltage  of  F,  is  equal 
to  this  same  voltage  but  opposite  in 
phase.  The  output  voltages  of  F, 
and  F,  will  then  be  proportional  to 
the  difference  between  the  impressed 
voltages  on  V',  and  F.  but  opposite 
in  pha.se.  The  overall  output  will 
then  repre.sent  the  difference  be¬ 
tween  the  two  input  signals  if  any 
degree  of  symmetry  in  tube  or  cir¬ 
cuit  parameters  has  been  main¬ 
tained. 

To  offset  any  dissymmetry  in  the 
circuit,  potentiometer  R  has  been 
in.serted.  The  initial  balance  of  the 
circuit  may  be  effected  by  varying 
R  to  a  point  where  zero  output  is 
obtained  with  the  same  signal  ap¬ 
plied  to  F,  and  F..  Since  the  circuit 
conditions  previously  described 
exist  whether  the  input  signal  is 
impre.ssod  on  both  F,  and  F.,  this 
circuit  may  be  u.sed  as  a  push-pull 
input  stage  or  a  balanced  phase  in¬ 
verter. 

Figure  9  is  a  circuit  diagram  of 
a  pha.se-inverter  subtraction  cir¬ 
cuit.  Its  operation  is  ba.sed  upon  the 
fact  that  the  plate  and  cathode  volt¬ 
ages  of  a  tul)e  are  180  degrees  out 
of  phase  with  each  other.  If  the 
plate  and  cathode  resistance  of  F, 
and  F,  are  of  e<iual  magnitude  then 
identical  inputs  to  both  and  F, 
will  produce  voltages  across  the 
plate  of  F,  and  the  cathode  of  F, 
which  are  equal  and  opposite.  When 
an  initial  balance  is  obtained  by 
means  of  R,  the  output  voltage 
E,  will  be  proportional  to  the  dif¬ 
ference  between  the  two  input 
voltages  f,,  and  E,^ 


riG.  S-  Calho<l».coupl»<l  (A)  and  crou- 
couplad  (B)  dUiarantial  ampIUiar  citcuilt 


FIG.  9  Phaaa-inaarlar  subtraction  cit- 
cult 


A  system  utilizing  a  balanced 
center-tapped  transformer  repre¬ 
sents  the  simplest  means  of  obtain¬ 
ing  two  equal  and  opposite  voltages 

Choice  of  Circuits 

The  choice  of  which  circuit  to 
u.se  as  a  combining  circuit  in  the 
pha.4e-shift  filter  is  dependent  upon 
the  relative  merits  of  each.  Perhaps 
the  simplest  method  is  one  utilizing 
the  balanced  push-pull  output  from 
a  transformer.  The  use  of  this 
circuit  depends  solely  upon  its  avail¬ 
ability  since  the  design  and  con¬ 
struction  of  such  a  transformer 
contributes  much  complication. 

The  ea.se  of  design  and  construc¬ 
tion  of  the  phase-inverter  circuit 
seems  to  indicate  a  high  degree  of 
utility;  however,  it  must  be  pointed 
out  that  any  difference  between  the 
resistances  used  in  the  plate  and 
cathode  circuit  will  result  in  an 
error  in  the  output  signal. 

The  cathode-coupled  amplifier  is 
the  median  between  circuit  com¬ 
plexity  and  performance  as  a  dif¬ 
ferential  amplifier.  This  circuit,  in¬ 


volving  two  tubes,  perform.-!  very 
well  as  a  part  of  the  phase-shift 
filter.  The  experimental  processes 
conducted  in  this  investigation  in¬ 
dicated  that  the  initial  balance  of 
the  circuit  could  be  made  to  the 
degree  of  approximately  50  db. 

The  versatility  of  the  cross- 
coupled  amplifier  and  its  adaptabil¬ 
ity  for  use  as  either  a  pha.se  in¬ 
verter  or  a  differential  amplifier 
makes  its  use  very  desirable.  The 
condition  of  initial  balance  may  be 
effected  quite  easily.  Its  low  sus¬ 
ceptibility  to  hum  and  large  dy¬ 
namic  input  characteristic  are  also 
indicative  of  its  utility.  The  ob¬ 
jectionable  feature  of  this  circuit  is 
the  physical  size  of  the  circuit 
wherein  four  tubes  are  required. 
Again  the  choice  between  perform¬ 
ance  and  circuit  complexity  is  an 
arbitrary  one  and  rests  with  the 
particular  function  to  which  the 
filter  is  applied. 

Summary 

The  .similarity  of  the  pha.se-shift 
filter’s  attenuation  characteristic  to 
that  of  the  tuned  coupled  circuit 
seems  to  indicate  its  most  im¬ 
portant  possibility.  The  perform¬ 
ance  of  specific  tuned  coupled  cir¬ 
cuits  can  be  approached  to  a 
satisfactory  degree  by  use  of  a 
phase-shift  filter.  In  doing  so,  the 
complex  problems  of  coil  design  and 
coupling  factors  are  eliminated. 
The  simplicity  of  the  phase-shift 
filter  with  respect  to  the  tuned 
coupled  circuit,  in  view  of  their 
similar  attenuation  characteristics, 
is  an  argument  .somewhat  in  favor 
of  its  use.  The  authors  feel  that  the 
advantages  of  this  circuit  are  more 
pronounced  in  the  audio-fre«)uency 
range. 

The  phase-shift  filter,  with  its 
lack  of  complex  design  and  con¬ 
struction  procedure,  lends  itself  to 
many  applications.  At  first  glance 
it  may  appear  that  an  even  better 
performance  could  be  obtained  by 
use  of  m  and  k  type  filters;  how¬ 
ever,  the  use  of  such  filters  involves 
an  extensive  design  procedure  and 
many  components  of  specific  values, 
('alculations  have  shown  that  if  the 
same  number  of  components  were 
used  in  cascaded  sections  of  the 
phase-shift  filter  its  performance 
would  approach  that  of  m  and  k 
type  filters. 
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FIG.  I  SpMd  ol  maslcr  tUa  Is  dslsrmlnsd  by  dlllstsnc*  in  IrsqiMnciM  oi  raostsr 
oscillator  and  oscillator  undor  lost.  Calibration  procsss  which  oriqinally  look  22 
hours  can  now  bo  done  In  2  hours 


FIG.  2  Tonlnq  knob  oi  oscillator  under 
test  (leHl  Is  coupled  to  reduction  qear 
mounted  beneath  dark  box  (center) 


Calibrating  STRIP-TYPE 


I'viti  r-f  a  ^talltiarti  anti  ttiii*  tti  lit‘  t'aliliralctl.  an-  iiri\t‘ii  thri>ii;:li  lli(‘ir  ranges 

ill  ir«-i|iii‘iit  \  .xMit-lirttiii^iii.  ralihralioii  iiiarlviii^>  tin  lO-ftitil  matin'  lilni-^lrip  >t-alt‘  arc 
|irtijrfti‘ti  iinlti  iint‘\|MiM‘il  (ilni  wliii-li  ltfi  tinn*>  frft|in*nf\  M-ali*  Itir  nevs  tiM'illattir 


By  F.  W.  SCHRAMM 

hrar^y.  N<u  Jrr»*i/ 


CiKTAiN  of  o.i»illator!t 

hum!  li>  the  Moll  Sysifm  for 
(•■stilly  aiiii  niaiiitainini;  t-oaxial- 
••al*lf  Ifrminal  aiitf  ri‘|>fatt‘r  «‘<|iiii>- 
itionl  roniiirr  a  t'olitiniloils  s*ul»‘ 
Dial  Ill'll  at  2-ki-  inti^rials  omt  a 
raiiyc  of  ."iii  to  ;1..’>IHI  kr.  To  itrovido 
close  frf<|iii'iuv  settings  over  this 
f  renufiuy  raiiyt'  without 
switihiiiy  scales,  a  coiit  iniioiis 
leiiyth  '  ainiroMmately  in  fei't  l  of 
:ir>-n,m  lilin  is  useil  as  a  freiiueiic> • 
sett  my  ilia'. 

t'a’ihration  of  such  scales  pre¬ 
sents  a  prohletti.  Manual  calihra- 
tion  takes  ahoiit  lt'>  hours,  ami 
prmtiiiy  the  scah‘  lim*'  ami  num- 
l>ers  another  ti  hours.  The  photo- 
yra|>hic  calihratmy  systi'm  ih‘- 


.scrilH-il  here  prints  the  2-kc  mark¬ 
ers  within  •  ino  cps  in  a  total  tinu‘ 
of  2  hours.  Its  ojwration  is  fully 
automatic  ami  virtually  fooliiroof. 

Basic  System 

The  hliKk  diayram  of  Fiy.  I 
shows  the  fumlamental  circuit  ami 
the  optical  arranyement  employed. 
The  tuniny  shaft  and  the  unexjxised 
film  scale  of  the  oscillator  launy 
ialihrat«*il  are  rotateil  mechaniially 
t>\  a  line-operated  synchronous  mo¬ 
tor  throuyh  an  l.SOD-to-l  reduc¬ 
tion  year.  This  motor  .'/  causes 
the  Oscillator  frei|uency  ranye  and 
film  scah-  to  Ih‘  traversed  simultane¬ 
ously  at  a  constant  rate  from  one 
end  to  the  other. 

The  tuniny  shaft  and  the  accu- 
rat*‘lv  printeil  film  sia'e  of  the  mas¬ 
ter  oscillator  are  rotated  throuyh  an 
identical  reduction  year  hy  another 
lio-cps  motor  A/  .  This  motor  yets 
Its  pfwver  from  an  amplifier  whose 


input  is  furnished  hy  a  nuKlulator 
circuit.  The  miMlulator  output  siy- 
nal  IS  the  difference  between  the 
freuuencies  of  the  two  oscillators; 
and  when  the  two  o.scillators  are 
exactly  fill  cps  apart  in  freipiency, 
motor  .V,  runs  at  the  same  speed  as 
A/  ,  and  the  film  printed  for  the 
oscillator  under  test  will  he  identi¬ 
cal  to  that  of  the  master  oscillator. 

If,  however,  turniny  the  shaft  of 
the  osci'lator  heiny  calibrated 
cau.'cs  its  freipiency  to  chanye  at 
some  rate  different  from  that  of  the 
master  oscillator  (as  is  the  ca.se — 
otherwise  calibration  would  be  un¬ 
necessary).  the  modulator  output 
'iynal  will  differ  in  freipiency  from 
fill  cps  by  the  amount  which  the  two 
oscillators  stray  from  their  normal 
fiO-,  ps  se[taration.  This  chanye  will 
cause  a  chanye  in  the  si>«*ed  of  A/  . 
and  thus  in  the  scanniny  rate  of  the 
master  oscillator,  in  such  a  way 
that  the  deviation  is  immediatelv 
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mark  on  its  scale.  The  osctllator 
under  test  is  set  to  a  point  still 
lower  in  frequency.  The  low-inertia 
motor  M,  is  then  connected  to  the 
output  of  the  power  amplifier  and 
calibration  is  started  by  operatinic 
.V,  from  the  a-c  line  in  a  direction 
to  increase  the  fre^juency  of  the 
oscillator  under  test.  As  this  fre¬ 
quency  rises  and  pa.sses  the  fre¬ 
quency  of  the  master  oscillator,  the 
output  of  the  modulator  pa.sses 
through  zero  and  rises  toward  6o 
cycles.  Motor  M,  picks  up  s|»eed 
until  the  master-oscillator  fre¬ 
quency  .settles  down  at  6b  cycles 
lower  than  t’le  test  oscillator.  This 
usually  takes  place  well  before  the 
first  .scale  mark  of  r»(»  kc  is  reache<l. 

In  rase  of  any  trouble  which 
miyht  prevent  the  master  oscillator 
from  overtakiiiK  the  test  o.si'illator 
the  mcMiulatur  output  frequency 
would  continue  to  rise.  Since  M, 
will  not  o|>erate  at  hiirh  fretpienries, 
a  low-pa.ss  filter  with  a  cutoff  at  2<M) 
cycles  is  inserted  in  the  modulator 
output  circuit.  If  the  frisiuency 
rises  beyond  this  value,  a  relay 
oiM-rates  to  cut  off  fxiwer  to  biith 
motors  and  the  projection  lamp  Ix*- 
hind  the  master  film.  The  test  oscil¬ 
lator  is  then  run  to  a  fr«iuency 
lower  than  the  master  and  8U»rted 
up  as  before. 


FIG.  9-  Two  kilocycle  markinq  lioM  iroia  moalor  oeclllalor  (riqht)  are  proioclod 
throuqh  optical  tystom  to  35  mra  Him  itrlp  ot  oocUlator  under  teet  which  rune  In  a 
llqht-tlqht  bos  shown  here  with  cover  removed 
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dark  Ixix  immediately  in  front  of 
the  master  film,  the  nt‘ed  for  a  dark 
room  larye  enoujfh  to  hold  both 
o.scillators  is  avoided.  .■Xs  shown  in 
Fijr.  2,  the  dark  box  is  fastened  to 
the  front  of  the  master  o.scillator. 
The  box,  Fiy.  2,  contains  the  optical 
system  and  a  film-drive  nu-chanism 
which  is  a  duplicate  of  that  in  the 
twcillator  to  be  tested.  This  film 
drive  is  coupled  to  the  o.scillator 
under  lest  throujfh  the  flexible 
shaft  .so  thiit  the  film  is  driven  at 
the  same  rate  as  if  it  were  in  the 
o.scillator  it.self.  A  notch  is  pro¬ 
vided  on  the  spriK-ket  wheel  of  each 
drive  unit  and  a  mark  is  placed  on 
the  film  opposite  the  notch  to  pro¬ 
vide  a  means  of  orientinjr  the  scale 
properly  when  the  film  is  later 
mounted  in  its  oscillator. 

The  lens  in  the  dark  box.  Iresides 
fiK'usiny  on  the  fi'm,  also  inverts 
the  imajfe.  Since  the  film  in  the 
Imx  travels  in  a  direi-tion  opposite 
to  that  in  the  master  oscillator  the 
lontritudinal  inversion  is  satisfac¬ 
tory.  but  to  reinvert  it  crosswi.se  of 
the  film  the  prism  is  used. 

Starting  Procedure 

Before  the  start  of  calibration 
the  master  oscillator  is  set  to  ap¬ 
proximately  20  kc  tjelow  the  first 


remedied.  Thus  the  two  oscillators 
are  synchronized,  and  the  symbols 
printed  on  the  filank  film  scale  of 
the  test  o.scillator  w;ll  lie  accurately 
positioned,  except  for  a  fixed  fiOH'ps 
displacement  which  can  easily  be 
comjtensated  for.  as  will  la*  ex¬ 
plained  later. 

Liizht  from  a  projection  lamp  in 
the  standard  oscillator  shines 
throuirh  the  film  .scale  markinx's  of 
the  standard,  throujrh  an  optical 
system,  and  through  a  D.bfi-in.  slit 
onto  the  unextM)setl  film  of  the  o.scil¬ 
lator,  as  .shown  in  Fi^'.  1.  The  film 
is  priK-essed  in  a  photographic 
laboratory  and  then  liecomes  the 
frequency-sett intr  scale  for  the  new 
o.scillatof. 


Checking  Calibration 

After  development  of  the  film  two 
check  fre<|uencies  are  market!  on 
the  neirative  at  84  kc  and  2,<Mm|  kc 
by  comparison  with  standard  fre- 
ipiencies.  The  60-cycle  .scale  dis¬ 
placement  is  comiHmsated  for  by 
shiftint;  the  fixed  o.scillator  fre¬ 
quency  from  the  84  kc  and  2,fM)0-kc 
check  points  durinir  the  initial 
line-up. 

Karly  mcslels  of  the  test  oscil¬ 
lator  were  han<lH-alibrate<l  in  a 
temperature-controlled  room  to 
avoid  frequency  drift.  When  done 
at  ordinary  rwim  temjieratures  a 
realiirnment  at  the  two  check  fre¬ 
quencies  was  neces.sMry  after  every 
fiftieth  mark  to  compensate  for 
drift.  In  the  automatic  methial  the 
period  of  calibration  is  so  short 
that  fretjuency  drift  is  neirliirible 
provided  the  test  set  and  standard 
oscillator  are  not  subject  to  severe 
drafts  or  wide  chanKes  in  temper¬ 
ature  in  the  room  where  the  cali- 
bratintr  process  takes  place. 


Calibration  Setup 

When  an  o.scillator  is  ready  for 
calibration  it  is  positioned  .so  that 
its  main  tuning  knob  may  lx>  at¬ 
tached  to  the  flexible-shaft  con¬ 
nection  on  the  reduction  jrear  box 
as  shown  in  P'iK-  2.  Power  is  sup¬ 
plied  to  the  two  oscillators  from 
rectifiers  mounted  in  the  rack  liclow 
the  master  oscillator  in  the  test  set. 

Since  this  is  a  photographic 
proce.ss,  the  use  of  a  dark  chaml<er 
is  necessary  However,  by  placing 
the  film  to  be  expo.sed  in  a  small 
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C«apl«t*  oU  cbanavl  tun*!.  wboM  circuit  ia  abowa  ia  Fiq.  41 
Tuaabla  cotla  ora  la  tba  htqh  boad  coupllaq  circuit 


Eapoaad  cboaaia  riaw  ol  tiuar  at  lait.  Compoaaala  tbai  look 
Ilka  raaiatora  ara  IRC  liaad  tuaad  coUa 


- BROAD  -  BAND 

Hy  an  i-f  alitivt*  HO  ini',  mi  tin*  linage  !«|)t‘i'trnni  fall>  mit^iiie  the  ti'li'vii'iiin  lianils. 

it  Ih  |Mi-sili|c  to  iit'xi^ii  a  low-noiM'  tt'ifviiiion  front  riui  with  a  liroail-hanil  r-f  ^ta^e.  and 
ari'oiii|di!>li  station  M'li'iiion  li\  tiiiiin^  l«M-al  «i'«'illator  oniv.  SfliM-tiv ity  of  i-f  eliniinateti 

ailjat't'nt-i'liannid  interfemu'e 


By  ARNOLD  NEWTON 

I  KnritM*  *  r 

Hniuklyn,  S^u  )  ii»  A 


Till.  l>:i.KViMON  trout  i-inl  .M‘l«v 
tivit>  r*‘tiuircnu-iit">  ilfju'iul 
lariTr'ly  on  thr*  natiin-  anti  intontity 
of  tlu>  soil n-f.H  of  intiTfiTfiifi*  in  tho 
iniav’c  siMS-lrunis.  If  an  i  f  in  th*“ 
41  to  47  rcition  is  chos*>n.  the  imane 
s|ws  truni  falls  well  oiitsiile  the  tele¬ 
vision  liaritls.  and  it  shuulii  la*  pos- 
sihle  to  tlevise  a  selivtive  r-f  eireuit 
hroatl  enoiiirh  to  pass  all  the  ehan- 
nels  within  one  hainl.  vt't  havintr 
siitlu-ient  selectivity  to  reject  etfrv- 
tive  y  all  imaK'e  sijrnals.  With 
proper  ilesiK’-ii,  th«‘  i-f  selectivity 
can  Ih*  relied  upon  for  adjacent- 
channel  rejection. 

Hy  eliminatinj;  the  neetl  for  selec¬ 
tive  r-f  tuninir,  station  sel«*ction 
can  1m'  acconiplisherl  hv  tuning'  the 
ost'illator. 


Since  the  hand  width  required  of 
the  r-f  slaire  in  such  a  .system  ia  aix 
or  seven  times  that  as.siR'ned  to  one 
channel,  a  pro|iortional  reduction  in 
ifain  would  Ire  exper'ted.  Fortu¬ 
nately,  however,  the  improvement 
in  the  fijfiire  of  merit  as  a  result  of 
eliminatinjr  the  switch  and  other 
incidental  capacitances  makes  it 
feasih'e  to  obtain  jiains  which  com¬ 
pare  favorably  with  tho.se  of 
switch  narrow-band  cin’uits  usinjr 
similar  tubes.  Also,  trecause  only  a 
fraction  of  the  passband  is  Ireinp 
used  at  any  one  time,  further  in¬ 
crease  in  Kain  can  Ire  realizrnl  by 
reducing  the  dampinjj  frirm  its 
critical  value,  without  apprev'iably 
deterioratinir  the  resolution. 

The  antenna  and  input  r-f  stage 
set  the  ultimate  limit  of  a  useful 
receiver  sensitivity.  A  yardstick 
of  the  quality  of  the  r-f  stage  is 
its  noise  figure  which  is  defined  as 
the  ratio  of  the  stage's  aitual  noise 


power  output  to  the  noise  power 
output  due  to  antenna  thermal  agi¬ 
tation  noise  of  an  amplifier  of  iden¬ 
tical  bandwidth  and  gain,  but  in- 
tnalucing  no  noise  of  its  own. 

The  overall  noise  figure  of  a 
multistage  network  can  be  deter¬ 
mined  by  considering  the  noise  con¬ 
tributed  by  individual  stages  and 
the  gain  of  any  preceding  stages. 
It  can  be  shown  that  if  the  stages 
have  even  moilerate  gains,  the  noise 
figures  beyond  the  first  stage  or  the 
first  two  stages  may  be  neglected 
with  negligible  error. 

Circuit  Considerations 

In  order  to  evaluate  different 
circuits  for  possible  application  to 
broad-band  television  front  ends, 
the  available  gains  and  noise  fig¬ 
ures  of  the  various  configurations 
must  be  studied.  In  the  following 
examples,  is  the  resistance 

which  would  give  rise  to  the  same 
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FIG.  l  -Boalc  circuits  consldsrsd  la  dMlgnlaq  broad  band  tsloTlsIoa  iront  snds 
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noi.se  output  power  if  introduced  in 
serie.s  with  the  grid  of  an  amplifier 
identical  to  the  one  under  con.sider- 
ation,  but  noise  free. 

Grounded  Cathode.  Figure  lA 
shows  the  ba.sic  grounded-cathode 
circuit.  Its  noi.se  figure  can  be  de¬ 
termined  by  the  formula 


It  is  seen  to  dejiend  on  the  input 
resistance  R,  whose  value  is  set 
either  by  bandwidth  or  input  con¬ 
ductance  considerations,  and  R^  of 
the  tube.  Under  conditions  of 
match,  the  noi.se  figure  is  2  4  4 
R.,  R.. 


Theoretically,  these  formulas 
apply  for  both  triorles  and  pen¬ 
todes.  However,  with  triodes 
(which  are  more  desirable  by 
virtue  of  their  low  R^)  the  qualify¬ 
ing  condition  is  stability.  Neutra¬ 
lized  single-ended  triodes  are  criti¬ 
cal  in  adjustment,  especially  over  a 
wide  band.  Push-pull  triodes  are 
neutralized  more  easily  but  con¬ 
tribute  twice  the  noise  of  a  single 
tulie. 

Grounded  Grid.  The  grounded- 
grid  amplifier,  shown  in  Fig.  IB  is 
degenerative  with  the  feedback 
voltage  developed  across  the  gener¬ 
ator  impedance  due  to  the  flow  of 


plate  current.  The  noise  figure  is 


When  n  is  much  greater  than 
unity,  as  it  is  in  practice,  this  ex¬ 
pression  becomes  identical  to  the 
grounded-cathode  expression. 

Since  the  plate  current  flows 
through  the  generator,  the  tube 
presents  a  cathode  imi>edance 

ft,  ^  Hr  t  Hi. 

•>  M  +  1 

Assuming  R,  *  R„  Rr  *  Ri,  and  ft 
*  I,  R,  =  1  tor  match.  For  a 


CoUa  and  Iriminan  batwMD  Mckata  ora  part  oi  low-boad 
brtdaad'T  coupUaq  natwork.  Circuit  lor  chaaala  abowu  la  Flq.  4A 


Brood  bond  lunar  amploytnf  caacoda  r-i  aaapUllara.  00a  lor 
aoch  band.  Flquro  4C  abowa  drcull  doloUa 


1*1  GAOUNOCD  CATHOOC  (BIOROUNOeO  GRID  (Cl  GROUNOeO  PLATE 


(01  OOUBIX  PLATE  (Cl  DOUBLE  PLATE 
NOISE  EQUIV 


(  FI  catmode  coupled 


(G)  CASCOOE 


(HI  HIGH  FREO  CIRCUIT  (I)  TRANSIT  -  TIME  EOUIV 


0 


tri<Nl<r  2.5  a-  *«*!  1  + 

R,  3.5.  Then  F  =  5  5  db. 
The  voltatre  K^in  of  a  irroiinded* 
Ifrid  KtaKe  ia  i  O^Rl  under  the 
aUjve  axaumptiona. 

(iroundrd  1‘late.  The  noixe  figure 
of  a  grounded  plate  amplifier  or 
cathode-follower  ia  the  name  a.i  that 
of  a  groundeii  cathode  amplifier. 

Bei  auM*  of  ita  lower  gain  and  re- 
gein-rative  tendencie.a,  depending 
on  the  nature  of  the  cathiMle  imped¬ 
ance,  thia  circuit  haa  found  limited 
application.  (Vrtain  variationa  are 
uwfiil,  however,  in  doiible-triixie 
circuit  arrangementa  which  will  lie 
din-iiaaed  later. 

Ihiiihlt  -I’lnti  I ii  oiinili  il  tinii  Be¬ 
fore  priM-eeding  with  the  disi-tiasion 
of  the  other  poKaible  Combinations 
of  the  three  ba-ic  circuit.s  outlined 
abo\e.  the  noi.se  tlgiire  of  the  cir¬ 
cuit  shown  in  Fig.  ll>  will  lie  con- 
•sidereil.  This  circuit  o(Tt-rs  an  ea.sy 
way  of  separating  the  two  tele¬ 
vision  hands.  The  common  cathoile 
is  the  input  terminal  for  all  the 
channels  and  the  plates  pass  the 
two  hands  res|M-cti\tdv.  Figure  IF 
shows  th«“  e>pii\alent  noise  circuit 
of  ea<  h  triisle  section.  I'he  two 
Iriodes  are  assuineil  identical  and 
the  alternate  load  impedances  are 
assumed  small  in  compari.son  with 
the  plati*  resistance  at  the  iesp«v- 
ti\e  o|M-rating  fre<|uencies 

.X.ssiiming  /I  »  1.  and  matching 
the  generator  by  the  dMiamic  tube 
input  conductance,  the  noi-e  fig'ure 
IS  ll  .'ldb  This  circuit  is  inferior, 
from  a  iioisi*  ligure  .standpoint,  to 
other  triisle  configurations.  l>ut  has 
many  practiial  ad\antage.H  in  its 
favor. 

(’athi‘dr  <'niifilfi1  Triodi .  The 
cathoile-coupled  amplifier  combines 
the  ipialities  of  high  input  imped¬ 
ance  and  high  gain  and  es.sentially 
the  favoratde  noise  figure  of  a 
single  grounde<i-grid  triisle.  Ke- 
ferring  to  the  circuit  of  Fig.  IF.  it 
IS  assumisl  that  the  two  triisles  are 
identical  and  the  input  re.si.stance 
of  the  second  tube  is  high  in  com¬ 
parison  with  «><iuivalent  cathisle  im- 
iwdance  of  the  preceding  stage, 
r.sing  the  nomenclature  adopted  in 
the  previous  analysis. 


admittance  is  made  up  of  the  capac¬ 
itance  C  +  C„  shunted  by  a  resist¬ 
ance  1  p.  (f./f)’,  where  /  is  the 
operating  freijuency  and  f,  the 
resonance  frequency  of  the  cathode 
inductance  and  the  grid-to-cathode 
capacitance. 

•Another  source  of  loading  is  the 
electronic  input  conductance  due  to 
the  finite  transit  time  in  the 
cathisle  to  grid  space.  The  input 
resistance  due  to  tran.sit  time  is  R. 
—  2<i  f/^iuiT)’,  where  t  is  the 

transit  time,  and  R,  is  the  damp¬ 
ing  effect  on  the  circuit.  The  noise 
contribution  of  R,  is  greater  than 
that  of  an  equal  external  resistance 
by  the  ratio  of  the  equivalent  tube 
temperature  to  room  temperature. 
It  is  neces.sary,  therefore,  to  sepa¬ 
rate  R,  from  other  input  resistors. 
The  noise  figure  of  the  input  ciis'uit 
in  Fig.  11  is 


K.  K,  y  K.  J 


I'nder  conditions  of  imi>edance 


FIG.  2  Common  cothod*  circuit  li 
anliroiononl  to  troquoncio*  In  both  tcio 
vUlon  bondi  but  Mrio*  rokonant  to 
t  m  band  •Iqnal* 

match  F  2  •  .H  R,,  R,. 

There  i-  a  decided  advantage  in 
using  this  circuit  if  R,  can  Im-  made 
high. 

< '(i.seo(/. .  The  cascixle  circuit 
repre.sent.s  atiother  step  in  th«‘  di¬ 
rection  of  low-noise  -  high-gain  r-f 
amplifiers  Its  circuit  diagram  is 
shown  in  Fig.  Ul.  .Again  assuming 
identical  trioiles.  no  cathode  resist¬ 
ance,  and  ;i  »  I , 

'  '  •  1.  ■  ( 'i  ) 

l.Tider  conditions  of  match  and  p’  > 
1.  /•’  2-1  /v,,  R,.  The  noise 

figure  is  U-tter  than  that  of  the 
cathinle-couple  arrangement,  and 
the  gain  is  higher  by  6  db  since  the 
voltage  gain  of  the  first  stage  is 
unity  and  not  one-half  a.s  in  the 
cathiale-coupled  circuit. 

Coniiderations  Above  100  MC 

Alnive  100  me  the  cathovle  induct¬ 
ance  liecomes  an  important  factor 
in  determining  the  input  loading. 
The  input  conductance  varies  di¬ 
rectly  as  frequency  squared.  Within 
the  range  of  frequencies  where 
€  1  Fig.  IH)  the  input 


The  noise  figure  of  a  tube  and  its 
input  circuit  is 


When  the  ratio  of  T  T  5  is 
used,  account  is  taken  of  the  in¬ 
duced  noise.  This  noise  component 
being  due  to  the  induced  noi-e  volt¬ 
age  in  the  grid  when  the  grid-to- 
cathinle  transit  ang'.e  is  not  negli- 
giiile.  It  is  directly  related  to  A’., 
and  mea.suremeiits  have  shown  that 
the  choice  of  T,  7'  5  gives  rea¬ 

sonably  accurate  results. 

Antenna  Transformers 

The  design  of  the  input  trans¬ 
former  is  predicaUui  by  the  condi- 
tion.s  of  match  and  bandwidth.  A 
single-tuned  transformer  can  be 
used  by  tapping  on  either  the  in¬ 
ductance  or  capacitance.  The  split- 
capacitance  form  is  simpler  physic¬ 
ally  and  easier  to  adjust,  but  it 
must  be  remembered  that  by  its 
very  nature  it  is  also  a  low-pass 
filter  and  sufficient  low-frequency 
selectivity  must  be  secured  else¬ 
where. 

The  signal  plate  current  is  di¬ 
rectly  related  to  the  available 
antenna  power  and  inversely  related 
to  the  product  of  the  bandwidth  and 
input  capacitance.  If  c  and  r  are 
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the  antenna  sijfnal  voltagre  and 
antenna  radiation  resistance  re¬ 
spectively,  then 

'  f* 

^  Vrr  A  /’  C, 

Interstage  Coupling 

Selectivity  and  fijfure  of  merit 
are  the  major  considerations  in  the 
design  of  the  couplintr  network 
from  the  r-f  amplifier  to  the  mixer. 
The  response  to  the  image  fre¬ 
quency  divided  by  the  response  to 
the  signal  frequency  is  given  as 
approximately  equal  to  A/  4/,  for  a 
single-tuned  circuit  and  2(A//4f,)* 
for  a  double-tuned  circuit.  In  the 
high  band  where  the  sources  of 
image  interference  are  not  particu¬ 
larly  powerful  the  mean  rejection 
figure  of  5  obtainable  with  a  double- 
tuned  circuit,  will  be  found  suf¬ 
ficient,  e.specially  when  an  equal 
amount  of  selectivity  is  secured  in 
the  input  transformer.  A  higher 
degree  of  selectivity  is  desirable  in 
the  lower  fre<iuency  band.  The 
lower-skirt  selectivity  should  be 
high  by  reasons  of  i-f  rejection  and 
the  upper-skirt  .selectivity  should 
be  high  enough  to  reject  the  image 
signals.  A  simple  network  offering 
a  high  degree  of  .selectivity  and  re¬ 
jection  of  selected  frei|uencies  out¬ 
side  the  passband  is  the  bridged-T. 

The  need  for  .selectivity  not  l)eing 
as  great  at  the  higher  fre<iuency 
band,  the  use  of  simple  circuits  is 
desirable  to  assure  uniform  results 
with  the  small  tuning  elements  em¬ 
ployed.  Stagger-tuning  offers  sim¬ 
ilar  .selectivity  characteri.stics  with 
greater  simplicity  of  construction 
and  tuning  at  some  loss  of  gain. 

When  the  input  and  output  ca¬ 
pacitances  are  lumped,  the  tuning 
inductances  at  the  upper  frequency 
channels  generally  become  so  small 
as  not  to  lend  themselves  to  normal 
tuning  methods.  To  increa.se  the 
tuning  inductance  the  series  in¬ 
stead  of  parallel  arrangement  of  the 
output  and  input  capacitances  may 
lie  used  for  tuning.  The  gain  and 
bandwidth  pnxluct  in  this  ca.se  re¬ 
mains  the  same. 

Inasmuch  as  the  r-f  amplifier  in 
its  wide-band  application  offers 
comparatively  lower  gain  the  noise 
properties  of  the  mixer  stage  can¬ 
not  be  completely  disregarded  in 
evaluating  the  overall  noise  figure. 
Bv  this  token  it  is  desirable  to  use 


a  low  noise-contributing  tube  such 
as  a  triode.  However,  due  to  its 
high  grid-to-plate  capacitance  care 
must  be  exercised  in  its  u.se  both 
at  the  low  and  high  bands.  At  the 
low  band  the  i-f  is  close  to  the  r-f 
passband  and  it  may,  therefore,  be 
necessary  to  include  an  i-f  .series- 
resonant  trap  in  the  grid  of  the 
mixer  de|>ending  on  the  selectivity. 
At  the  high  band,  resonance  within 
the  r-f  passband  of  the  inductances 
inherent  in  the  coupling  ca|>acitor 
and  elsewhere  in  the  mixer  i)late 
circuit  should  be  avoided. 

Practical  Circuits 

The  simplest,  although  from  a 
noise-figure  standtwint  least  satis¬ 
factory  circuit,  is  shown  in  Fig. 
2A.  Two  sections  of  a  GJfi  are  used 
as  grounded-grid  amplifiers,  one 
for  the  low  and  one  for  the  high 
band.  The  input  matches  either  a 
100-ohm  unbalanced  line  or  with 
the  additions  of  a  balun  trans¬ 
former  can  lx*  made  to  match  a  200- 
ohm  balanced  line.  The  network 
in  the  cathode  has  two  fre<juencies 
of  antiresonance,  one  in  the  mid¬ 
band  of  the  low  and  one  in  the  mid¬ 
band  of  the  high  channels  and  is 
series  resonant  in  the  f-m  band. 
This  aids  in  matching  the  line 
and  offers  rejection  of  f-m  inter¬ 
ference. 

The  plate  circuit  of  the  low-<‘han- 
nel  amplifier  employs  a  bridged-T 
as  the  coupling  network  to  the 
mixer  tuned  to  reject  the  i-f.  .\ 
double-tuned  circuit  is  used  to 
couple  the  high-band  amplifier.  The 


two  amplifiers  couple  into  the  re¬ 
spective  grids  of  the  6J6  mixer,  the 
plates  of  which  are  connected  in 
parallel.  By  this  device  there  is 
no  need  to  switch  any  r-f  circuits. 
Two  Colpitts  oscillators  for  the 
respective  bands  are  used,  only  one 
lH*ing  operative  at  a  time.  The 
bands  are  switched  by  switching 
the  B-r  vo’tage  to  the  appropriate 
triixle  section  of  the  6J6  oscillator. 

The  next  circuit  to  be  discussed 
was  proiXKstxl  but  not  actually 
tested.  It  is  identical  to  the  circuit 
just  de.scrilx'd  except  for  the  r-f 
stage.  It  uses  a  6J6  in  what  is 
essentially  a  retlex  cathcxle-coupled 
amplifier. 

It  is  assumed  that  in  either  i>and 
the  tuning  elements  of  the  other 
band  bypass  the  appropriate  tube 
elements.  This  circuit  still  retains 
the  basic  simplicity  of  the  first,  but 
offers  a  better  noise  figure  by  virtue 
of  the  higher  im|)edance  at  the  gri4 
input.  The  r-f  amplifier  section  ia 
shown  in  Fig.  2B.  There  are  twe 
inputs  available  w  hich  may  bt‘  con*- 
bined  by  using  a  proper  dividing 
network. 

The  circuit  of  Fig.  3  was  cimsit^ 
ered  to  exhaust  the  |X)ssibiIities  at 
this  .scheme.  It  u.ses  four  12AT7 
double  tri(xle8,  »)ne  in  a  ca.scode  cip» 
cuit  for  each  of  the  channels  an4 
two  as  o.scillator-mixer  combinae 
tions.  Hand  switching  is  accon^ 
pushed  by  switching  the  transmi;** 
sion  line  to  the  alternate  inputs 
well  as  switching  the  B-i-  to  th# 
oscillators. 

Double-tuned  input  transformers 


FIG.  3  Brood-baad  coscods  drculta  or*  uMd.  on*  tor  voch  boad.  Baad  cbaa«ta« 
ts  occoaipltshad  by  iwilchtaq  B  -  and  oalanao  traaimiaaloa  Ita* 
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FIG.  4  CrsoMt  •cooQmT  can  ba  raaluad  by  th*M  cUculM  wtthoul  socriltctaq 
partormaaca.  Ftqura  4C  Is  a  complata  staqla  tuba  lunar  with  qood  nolaa  ilqura. 
Oacillalor  rod.ation  troublas  can  ba  allmlnaiad  by  cboica  ol  I  I  in  40  to  SO  me  taqion 


(IrsiKncd  to  match  a  300-ohm  line 
over  a  paa.i  hand  of  40  me  are  used. 
Two  hridifed-T  nelwork.n  are  used 
in  the  low-hand  amplitter,  the  one 
desiKned  to  reject  the  i-f  couples  to 
the  mixer  and  the  other  deaijrned 
to  reject  the  f-m  couples  the  plate 
to  the  calhotle  of  the  cascode.  The 
hiiih  hand  employs  a  staKttered  pair 
in  its  coupling  networks  anil  an  in¬ 
ductance  is  added  to  tune  out  the 
Krid-to-jilate  capacitance.  In  the 
low-hand  amplifier  the  improve¬ 
ment  resulting  from  tuninu  out  the 
t;rid-to-plate  capacitance  was  not 
enoiitrh  to  warrant  the  addition  of 
another  tiininK  element.  The  in¬ 
ductances  in  the  statfKered  pair,  the 
primary  antenna  transformer 
capacitances  and  the  hridired  T 
trap  capacitors  were  made  tiinahle; 
all  other  elements  are  fixed-tuned. 
This  was  found  tiarticularly  justifi¬ 
able  in  the  low-hand  amplifiers 
wh»Te  the  tj  is  low  (about  2). 

Hv  usinir  one  section  of  the  tiilie 
as  an  o.scillator  and  the  other  .sec¬ 
tion  in  the  same  envelope  as  the 
assiH-iated  mixer,  more  favoratde 
and  uniform  injtvtion  of  oscillator 
volta».'e  was  obtained.  Little  detun¬ 
ing  was  caiisivl  by  the  ap(ilication 
of  a>rc. 

The  common  feature  of  all  the 
circuits  descrilasl  thus  far  is  that 
hand  switchinjf  is  accomplished 


by  applying  K  t  to  the  tubes  chosen 
for  the  selected  hand,  and  in  one 
case  by  switching  also  the  antenna 
cable  at  a  low  r-f  impedance  level. 
Hy  dispensing  with  .switching  of 
the  r-f  coupling  circuits  it  was  felt 
that  a  higher  figure  of  merit  would 
be  realized  as  a  result  of  eliminat¬ 
ing  switch  capacitances.  However, 
only  half  of  the  tubes  are  used  at 
any  particular  time.  More  efficient 
operation  may  be  secured  by- 
switching  the  r-f  coupling  circuit. 
With  jiroper  care  the  figure  of 
merit  at  the  high  band  need  not  be 
compromised  and  only  a  slight  re¬ 
duction  would  be  suffered  in  the  low 
I  land 

Greater  Ecortomy 

To  nu'et  the  need  of  greater 
*>conomy.  the  circuit  shown  in  Fig. 
L-X  was  devised.  In  it,  the  first  6J6 
functions  as  a  grounded-grid  r-f 
amplifier.  The  cathwle  network  is 
the  same  as  in  Fig.  2.  being  anti- 
resonant  within  the  two  television 
bands  and  resonant  with  the  the 
f-m  band.  The  high-band  r-f  cou¬ 
pling  network  is  not  switched  and 
hence  the  switch  capacitance  does 
not  affect  it.  The  low-band  circuit 
appears  in  series  with  that  of  the 
high  band  and  is  switche<l.  The 
switch  introtluces  an  additional  1.5 
to  2  iiuf  of  capacitance  into  the  low 


band-pass  filter.  Double-tuned  in¬ 
ductively-coupled  circuits  are  used 
for  interstage  coupling.  To  sup¬ 
press  the  response  to  image  and  i-f 
signals,  series-resonant  traps  are 
included.  The  .series-resonant  filter 
in  the  grid  of  the  mixer  is  tuned  to 
the  i-f.  In  addition  to  providing 
the  necessary  i-f  rejection,  the 
mixer  grid  impedance  is  also  re¬ 
duced,  making  it  less  subject  to  re¬ 
generation.  However,  in  spite  of 
the  low  grid  impedance  to  the 
i-f,  it  was  found  necessary  to 
neutralize  the  mixer. 

In  order  to  avoid  the  need  for 
neutralization  which  calls  for  an 
additional  tuning  adjustment,  a 
pentode  mixer  may  be  employed  in 
a  circuit  show-n  in  Fig.  4B.  Here 
the  r-f  amplifier  and  oscillator  are 
combined  calling  for  a  double  triode 
with  individual  cathodes.  Oscillator 
radiation  under  the.se  conditions  is 
higher  and  the  gain  and  noise 
figure  is  less  favorable.  Figure  4C 
shows  a  tuner  comprising  a  single 
dual  triode,  one  section  being  used 
as  an  oscillator  and  the  other  as  a 
mixer.  In  spite  of  the  lack  of  r-f 
gain  preceding  the  mixer,  a  good 
noise  figure  can  be  obtained  by- 
virtue  of  the  fact  that  the  grid 
impedance  of  the  triode  mixer  is 
high.  The  main  weakness  of  this 
circuit  is  the  prohibitive  amount  of 
oscillator  radiation  which  is  likely 
to  result.  This  difficulty  can  be 
eliminated  to  some  extent  by  the 
choice  of  an  i-f  in  the  40  to  50-mc 
region  which  will  place  the  oscil¬ 
lator  frequencies  outside  the  tv- 
bands.  The  choice  of  a  higher  i-f, 
however,  will  make  neutralization 
more  critical  and  lower  the  i-f 
rejection  ratio. 

The  writer  wishes  to  express  his 
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Dwork,  Paul  Neuw-irth  and  Robert 
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GAMMA-RAY 
RADIATION  MONITOR 


Esiientially  self-switchinj:;  over  a  voltage  ran^e  of  1(H).(M)()  to  I,  thin  radiation  measuring 
instrument  is  bast'd  on  a  seintillation  (‘oiinter.  The  wide  range  is  aeeuiiimodated  by  feed¬ 
ing  amplified  output  of  a  romparison  eireuit  to  a  servo  motor  turning  a  nonlinear 
potentiometer  shaft  geared  to  an  indicator  pointer 


By  LEONARD  REIFFEL 

Physics  Research 
Armour  Research  Foundation 
Chicago,  iUtnois 

The  gamma  rays  (high-energy 
x-rays)  which  are  often  asso¬ 
ciated  with  the  experiments  and 
apparatus  of  nuclear  physics  repre¬ 
sent  a  danger  to  personnel.  In 
addition,  the  constantly  increasing 
use  of  gamma-active  isotopes  and 
other  high-intensity  sources  of  pen¬ 
etrating  radiation  in  industrial  ap¬ 
plications  has  made  it  imperative 
that  instruments  be  developed  cap¬ 
able  of  detecting  the  danger  and 
measuring  its  degree. 

Various  gamma-ray  detectors 
have  long  been  employed  by  physi¬ 
cists  in  actual  experiments,  but  only 
recently  have  such  detectors  been 
applied  to  the  problems  of  health 
physics.  The.se  detectors,  in  the 
usual  experiments  of  nuclear  phys¬ 
ics,  are  pushed  to  the  limit  of  their 
sensitivity.  However,  as  health 
monitors  they  are  called  upon  to 
operate  in  intense  gamma-ray  fields 
since  a  human  being  can  tolerate 
considerable  bombardment. 

The  commonly  accepted  tolerance 
dose  for  a  full  working  day  is  0.1 
roentgen  but  this  may  soon  be  re¬ 
vised  downward.  A  roentgen  is 
that  quantity  of  gamma  radiation 
which  will  release  (by  ionization) 
1  esu  of  charge  in  one  cubic  centi¬ 
meter  of  air  under  standard  condi¬ 
tions.  Since  the  rf>entgen  is  a 
total  quantity  of  radiation,  the  tol¬ 
erance  dose  may  be  absorbed  in  a 
short  time  at  high  intensity  or  over 
a  full  day  at  reduced  intensity.  For 
this  reason  it  is  neces.sary  that  any 
dosage  rate  metering  device  cover 
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a  very  wide  range  of  intensities. 

Ideally,  the  instrument  should  be 
capable  of  accurately  measuring 
rates  of  from  1  milliroentgen  per 
hour  to  approximately  100  roent¬ 
gens  per  hour  without  manual 
range  switching  or  attention  of  any 
sort.  This  represents  a  do.sage  scale 
extending  over  five  decades,  and 
corresponds  to  tolerance  working 
periods  of  no  limit  to  4  seconds  per 
day.  For  a  full  ten-hour  day  the 
maximum  average  rate  would  be  10 
milliroentgens  |)er  hour.  It  should 
be  stated  here  that  the  precision  of 
measurement  required  for  dosages 
is  of  the  order  of  15  percent  be¬ 
cause  of  the  wide  variation  in 
specific  radiation  effect  with  irradi¬ 
ated  personnel,  and  the  roughness 
of  the  data  used  to  set  the  tolerance 
level. 


There  are  at  least  three  gamma- 
ray  detectors  which  are  theoret^ 
cally  operable  over  the  requiral 
intensity  range.  These  are  tha 
(leiger-.Muller  counter,  the  ionize 
tion  chamber  and  the  recently  r^ 
discovered  scintillation  counter. 

The  Gciger-Muller  counter,  prob¬ 
ably  the  most  convenient  and  widely 
used  gamma-ray  detector  at  pre» 
ent,  is  limited  to  relatively  lov 
intensity  measurements  (low  counV 
ing  rates)  because  of  a  100  to  20<K 
microsecond  dead  time  exhibited  by 
the  device  after  each  count.  It 
would  thus  be  difficult  to  use  is 
radiation  fields  of  the  order  of 
roentgens  per  hour. 

Recently  some  work  has  bce« 
done  with  G-M  counters  in  whick 
they  are  used  at  very  high  counting 
rates  with  the  aid  of  high  sensitiw> 


Comptol*  radiation  laslmmonl  cooslsls  oi  (orvo  proompUltet.  ioroeronad:  prob* 
pick  up  and  powor  (upplv.  riqht;  Indicator  unit  contor;  dark-curronf  cancaUatloa 
chassia.  and  a  iporo  probo  unH.  background 


ity  pulM'-rt^-orditijf  circuitit. 

The  iimization  cham))«‘r  RufTem 
no  Ruch  hiKh-int4'nRity  limitation  if 
a  ntilTii  ifiitly  larKe  collet-tinir  volt- 
»Kf  u  urH.  Mowi-ver,  the  chamlxr 
ia  a  hiirh-im|M*(laiire  device  which 
niakea  the  highly  ileairahle  feature 
of  automatic  rantre  Mwitchiny  diffi¬ 
cult  to  olitain. 

Batic  Principle 

The  instrument  to  l»e  ilescrit»ed 
lines  a  Rt'iiitillation  counter  detector, 
the  choice  of  which  wan  dictated  hv 
t)ie  fact  that  it  i«  a  reasonahly  low- 
im|H><lance  device  and  in  not 
troiilileil  liv  saturation  etTe<-t.s  at 
hitrh  radiation  levels. 

This  is  evident  from  the  mis  han- 
ism  wheretiy  the  (ramma  ray  is  lie- 
tecti-d  in  n  Ri'intillation  counter.  The 
inciilent  tramma  collides  with  an 
electron  in  a  crystal  and  >rives  up  a 
[lortion  of  its  etiertry  t>y  the  Comp¬ 
ton  priH'ess  The  rtHuol  el»H-tron.  in 
turn,  imparts  its  enerjry  to  lh<- 
crystal  which  dissipates  the  enerpy 
liv  t1uore.s<ence,  thus  producing  a 
flash  of  liirht  or  scintillation  which 
is  viewed  l»y  a  photomultiplier  fiihe. 
Many  such  hap|H-ninjrs  may  is'iuir 
simultaneously,  la-rmittiiitf  very 
hiph  counting'  rates. 

For  mon<M-nenric  yuimnia  rays 
the  lijrht  output  of  the  crv.sfal  is 
diiastlv  proportional  to  the  intens- 
itv  of  the  railiation  or  dosatre  rate 
The  il  c  photomultiplier  current  i'. 
therefiue.  a  nn-asuri'  of  the  radia¬ 
tion  dosaye  rate.  Proper  operation 
of  .1  scintillation  director  over  a 
raiiye  of  lilii.iHiii  m  intensity  is 
readilv  otitained  liy  judicious  choice 
of  the  photomultiplier’s  o|>eratinv' 
|siint. 

The  detector  consists  of  an  an¬ 
thracene  crystal  I  -  I  V  d  T)  cm  and 
a  tyia*  tl.'llA  photomultiplier  tuhe. 
The  output  of  the  tiila>  is  into- 
vrratisl  to  provide  a  d-c  level  propor¬ 
tional  to  the  pulse  rate,  and  is  com¬ 
pared  to  a  halancinir  voltaire.  Any 
dilTerence  Udwifn  the  comparison 
voltay'e  and  tulM<  output  is  amplified 
and  used  to  jHisition  a  servo  motor 
on  a  hiifhly  nonlinear  jsitentiometer 
Keared  to  an  indicator  |»ointer.  The 
raiiire  of  photomultiplier  output 
voltage  which  may  la*  lialanced  is 
10d,0(H)  to  1  liecaiise  of  the  sjiecial 
indent iometer  usivl 

The  criterion  for  selection  of  the 
photomultipliers  is  low  absolute 


dark  current,  which,  however,  is 
not  a  difficult  re<|uirement  to  meet 
since  the  dark  current  of  all  the 
tulK*s  checked  was  in  the  vicinity  of 
l.d  X  10*am|»ere.  The  photomulti¬ 
pliers  useil  in  the  instrument  are 
opi  rateil  in  the  vicinity  of  900  volts, 
w  hich  must  l>e  well  stabilized.  Since 
multiple  proln-s  are  sometimes  u.sed 
with  the  same  indicator,  the  sensi¬ 
tivities  of  the  tubes  are  matched  by 
adjustinir  the  voltaxes  on  the  first 
two  staifes. 

The  crystal  is  mounteil  on  the 
phototiiln*  and  the  entire  assembly 
placed  in  a  cylindrical  brass  hous- 
inj?,  which  in  turn  is  mounted  on  a 
probe  chassis  and  yasketed  for  liyht 
fiyhtness.  A  serious  problem  is  the 
electrical  leakaye  across  the  socket 
of  the  tula-.  The  entire  base  assem¬ 
bly  is,  therefore,  thorouyhly  cleaned 
and  coated  with  paraffin.  This  pro- 
lediire  reduces  the  no-siynal  output 
of  the  tiitie  by  at  least  a  factor 
of  in 

Circuit  Details 

The  load  resistor  of  the  photo¬ 
multiplier  drives  an  H-C  low-pass 
filter  which  .serves  to  eliminate  the 
r.ipidly  vary  illy  components  of  the 
phototube  output  so  the  servo  sys¬ 
tem  will  not  act  erratically.  This 
U  <’  inti-yrator  circuit  serves  the 
seiond  important  function  of  slovv- 
iny  dow  n  any  step-function  increa.se 
ill  radiation  level  land  multiplier 
output  I  which  could  block  the  servo 
amplifier. 

The  d-c  output  siyiial  of  the  inte- 
yrator  circuit  is  fed  to  a  Brown 
Instrument  (’o.  converter  alony 
with  a  d-c  comparison  voltaye  sup¬ 
plied  from  the  servo-driven  slide- 
wire.  Since  the  imiw'dance  level  at 
the  converter  is  of  the  order  of  one 
meyohm  and  the  applied  siynal  is 
of  the  order  of  0.1  millivolt  at  the 
low  end  of  the  ranye,  considerable 
hum  is  intrisluced  by  the  vibrator 
driviny  coil.  This  hum  pickup  is 
yreatly  risluceil  by  ojieniny  the  con¬ 
verter  and  rearranyiny  the  driviny 
coil  leads  so  that  they  come  out  the 
top  of  the  housiny. 

The  converter,  essentially  a 
driven  sinyle-|>ole  double-throw 
switch,  is  desiyniHl  so  that  the  con¬ 
tactor  arm  closes  each  of  the  two 
circuits  some  4.i  deyrees  of  a  con'- 
plete  cycle,  and  shorts  both  circuits 
toyether  for  about  10  |vercent  of  a 


cycle.  This  action  |)ermit«  the  inte- 
yrating  capacitor  C  to  receive 
charge  via  the  low-impedance  com¬ 
parison  voltaye  circuit.  The  capaci¬ 
tor  holds  this  charge  easily  until 
the  contactor  clo.ses  the  tulje  circuit, 
and  thus  the  net  voltaye  change  as 
Reen  by  the  first  amplifier  grid  is 
very  nearly  zero.  To  prevent  this 
action,  a  resistor  K  is  placed  in 
series  with  the  comparison  voltaye 
such  that  the  integrating  capacitor 
takes  on  very  little  charge  from  the 
compari.son  voltaye. 

The  60-cycle  unbalance  voltage 
derived  from  the  converter  is  fe.l 
to  the  grid  of  the  first  .servo  pre¬ 
amplifier  tula-.  It  was  found  con¬ 
venient  to  heat  the  fil.irneiit  of  this 
tulie  by  r-f  power  supplied  by  a 
simple  tickler  o.scillator  to  reduce 
the  60-cycIe  pickup. 

The  circuit  of  the  servo  pre¬ 
amplifier  consists  of  two  GAKo’s 
and  one  6.''1,7.  This  tube  line-up 
yields  a  gain  of  the  order  of  10*  if 
the  amplifier  is  linear.  The  pre¬ 
amplifier  is  U-(’-coupIed  to  two 
6N7's  which  serve  as  the  servo 
power  amplifier. 

Special  Potentiometer 

The  servo  motor  is  u.sed  to  drive 
the  comparison-voltage  potentiom¬ 
eter  and  the  indicator  needle.  The 
>ystem  is  geared  so  the  motor,  run¬ 
ning  at  160  rpni.  drives  the  potenti¬ 
ometer  through  ?.30  deyrees  and  the 
needle  through  110  deyrees  in  ap¬ 
proximately  l(t  sei'onds.  Since  the 
siynal  voltaye  a\ailalile  from  the 
multiplier  tube  varies  over  five  dec¬ 
ades,  it  is  also  neces.sary  that  the 
comparison  voltaye  do  so.  To  ac¬ 
complish  this,  the  wire-wound  po¬ 
tentiometer  is  tapiH'd  at  four  regu¬ 
larly-spaced  intervals. 

A  one-ohm  resistor  is  place<l 
across  the  first  interval,  10  ohms 
across  the  second,  100  ohms  across 
the  third,  1,000  ohms  across  the 
fourth,  and  no  resistance  acro.ss  the 
last  which  is  one-fifth  of  a  .">0.000- 
ohm  potentiometer,  or  10,000  ohms. 
When  a  voltaye  is  applied  acros.s 
the  potentiometer,  one  ten-thou¬ 
sandth  appears  across  the  first  in¬ 
terval.  one-thou.sandth  across  the 
second  and  .so  on.  Thus,  the  ratio 
of  voltages  available  fmm  the  po¬ 
tentiometer  is  100,000  to  1  (ratio 
of  voltaye  on  one-tenth  of  the  first 
decade  to  full  pot  voltaye). 
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The  total  p<itentjometer  voltaRe 
is  adjusted  su  the  100  milliroentiren 
per  hour  level  would  fall  at  the  end 
of  the  second  decade.  This  adjust¬ 
ment  is  very  stable  and  retjuires  21 
volts  across  the  entire  potentiom¬ 
eter.  or  approximately  21  milli- 
vo'ts  across  the  second  decade. 

There  are  two  basic  limitations 
to  the  performance  of  the  instru¬ 
ment.  At  very  low  levels  (5  mr  |)er 
hr  or  less)  there  are  dark-current 
variations  and  at  very  hijrh  levels 
<  10  r  per  hr  or  more)  there  is 
photomultiplier  fatijtue. 

The  dark  current  of  the  photo¬ 
multiplier.  due  to  thermionic  emis¬ 
sion  from  the  phot<H-ath(Mie.  is 
St  r  o  n  vr  1  y  temiH*rature-de|R>ndent 
and  thus  may  cause  a  shift  in  the 
zero  position  of  the  instrument  as 
the  temtH»rature  varies.  However, 
with  tubes  selected  for  low  dark 
current,  this  effect  is  small  enouirh 
to  l>e  nejrlected  providinjf  no  levels 
less  than  5.0  mr  |)er  hr  need  l)e 
measured  to  15-percent  accuracy. 
It  was  found  that  a  4-(leKree  C 
change  in  temperature  caused  a 
shift  of  the  order  t»f  0.7  mr  per  hr. 

For  tho.se  applications  re<|uirintr 
hiyher  .sensitivity  and  accuracy,  at 
le;ist  two  |>os.sibilities  are  oj)en. 
First,  a  thermostatically  controlled 
oven  oi>eratintr  at  alM>ut  40  C  (to 
absorb  maximum  ro<jm  tempera¬ 
ture)  has  been  used  successfully.  A 
Fcnwal  thermoswitch  or  similar  de¬ 
vice  and  resistor  heatinjr  element 
will  maintain  the  temperature  to 
within  0.4  ('  and  thus  effect  a  con¬ 
siderable  increase  in  the  minimum 
measurab'e  signal  (at  a  jfiven  ac¬ 
curacy). 

Second,  a  more  direct  methtui  of 
cancellinjT  the  dark-current  pulses 
has  been  employed.  It  is  found  that 
the  pulses  makiti);  up  the  dark  cur¬ 
rent  of  a  photomultiplier  tul>e  are 
considerably  smaller  than  the  aver- 
ajre  current  pulse  due  to  a  scintilla¬ 
tion.  This  immediately  sujfjre.st.s 
the  use  of  a  pulse-heitrht  di.scrimi- 
nator  cin-iiit  set  to  reject  dark-cur¬ 
rent  pulses. 

However,  any  direct  jnilse-heijfht 
<iiscriminatintf  circuit  would  liecome 
complete  y  t»l<K'ked  at  hiyher  radia¬ 
tion  levels,  and  its  output  wou'd 
rapidly  jro  to  zero.  It  is  thus  nece.s- 
sary  to  employ  a  discriminator  cir¬ 
cuit  in  which  blcR'kinK  d<K*s  not 
cause  the  entire  instrument  to  l)e- 
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come  inoperative.  ( .At  levels  which 
bItK’k  the  discriminator,  dark  cur¬ 
rent  is  unimiRirtant. )  This  may  be 
done  by  placintr  the  discriminator 
circuit  in  a  feedback  loop  circuit 
arraiiKement. 

The  voltajre  on  the  intettratin); 
capacitor  is  thus  due  only  to  those 
IMirtions  of  the  input  pulses  which 
are  above  the  discrimination  level. 
This  eliminates  the  dark-current 
pulses  entirely,  at  the  expen.se  of  a 
factor  of  three  in  .sensitivity  which 
may  lie  made  up  elsewhere  in  the 
instrument. 

If  the  railiatiun  monitor  were  re¬ 
quired  to  op«‘rate  over  very  wide 
temiHTature  ran»res  at  hijrh  .sensi¬ 
tivity,  it  would  probably  lie  ne<-es- 
sary  to  combine  pulse  cancellation 
and  thermostatic  control,  since 
there  is  evidence  that  the  liyht  out¬ 
put  of  the  crystal  it.self  varies 
somewhat  with  tem|»erature. 

Photomultiplier  tulies,  when  op- 
erate<i  at  hiKb  lijfht  levels,  exhibit  a 
fatiirue  effect  wherein  the  output 
current  decreases  steadily  with 
time  althouirh  the  illumination  is 
constant. 

At  low  levels  of  illumination,  the 
recovery  |)er  unit  time  approaches 


the  fatiKue  rate  and  the  net  loss  ia 
sensitivity  is  small.  It  is  thus  im* 
portant  to  keep  the  photomultiplier 
output  as  small  as  possible  at  hiirh 
radiation  levels.  In  a  rea.sonablj 
K<mm1  tulie,  the  fatiKue  is  consider^ 
ably  less  than  5  jiercent  at  a  cun* 
rent  of  .50  microamperes.  It  is  yooj 
design  to  minimize  the  tuiie  output 
and  maximize  the  servo  system 
sensitivity.  For  this  rea.son,  the  an¬ 
thracene  crystals  need  not  be  larire, 
or  backed  by  a  retlectinjr  surface. 
Since  the  instrument  is  desi^rned 
for  approximately  30  microamperes 
of  multiplier  tube  current  at  100  r 
per  hr,  the  minimum  current  is  of 
the  order  of  3  x  10  amja-re  (or 
about  one-third  of  the  dark  current 
of  the  tul)e).  It  is,  therefore,  desir¬ 
able  that  tubes  be  .selected  for  low- 
absolute  current. 

In  certain  installations,  there  is 
the  possibility  of  coolinft  the  tube 
to  reduce  dark  current,  and  at  the 
.'ame  time  maintain  a  constant  tem- 
Iterature.  This  technique  is  not 
without  possible  drawbacks,  how¬ 
ever,  since  there  is  some  evidence 
to  indicate  that  fatijfue  effects  are 
jrreatly  increa.se<l  at  low'er  tempera- 
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Siirvfv  of  basic  vaciiiim-tulx*  voltmeter  circuits,  includ¬ 
ing  pertinent  e(|uation8,  evaluation  of  circuit  per¬ 
formance  and  accuracy,  and  freipien<*y  and  voltage 
ran^e  limitations  of  each  ty|>e  of  circuit 
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The  accompanying  table  listo 
the  major  functional  charac¬ 
teristics  of  eight  fundamentally 
different  detecting  circuit  ele¬ 
ments  of  vacuum-tube  voltmeters. 

The  major  performance  desider¬ 
ata  of  a  vacuum-tube  voltmeter  for 
fre(|uencie.i  up  to  several  hundred 
megacycles  are:  (1)  low-input  ca¬ 
pacitance:  (2)  high-input  resis¬ 
tance;  (3)  short  internal  leads  to 
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A  /p  —  ,  A  n  T  ^ 

/ft)  j 

(.a-,)''  ’ ' 

i 

Apjinixiniatcly  10’  ohms  at  fre¬ 
quencies  up  to  few  me  shunted  by 
i(,'oe  -I  f’oc)-  May  dnip  to  10*  or 
ItP  at  ittK)  me  di'iieiiding  on  tiilie. 

""  “  A!7,/V> 

T  >■  electron  triiiuit  time 

For  relatively  large  vnliiea  of  Hi 
and  h'.  If  ^  HEiv.  E'»r  small  r-f 
voltages  and  low  values  of  Hi, 

/f  S  A.'(F.’i’  -t  F-V  1  FV  +  .  .  .) 

Same  as  alsive 

If  £  H  FVkak 

At  negligible  transit-time  effect 

/{o  S  K  / 

i'o  “  (Car  f'oc) 

A  /r  “  j/s,ffA/(j  over  linear  portion 
of  Ifl'a  chanH-terintic 

Helatively  low 

1 

I’eali  of  |sisitive  hidf-cyiTe  “  F'max 
—  A(l|  —  V,).  K  a|>proachni 
unity  as  K  increases  and  as  sharp¬ 
ness  of  cvitoff  im  reases.  May  Is*  a.s 
low  as  U  2  depending  on  tula;  cliar- 
actenntica  anil  K. 

F,  —  d-c  voltage  at  E  ••  0. 

1*1  —  d-c  voltages  at  other  values 
of  E 

1 _ 

uiCof  +  f-<;c) 

Input  resistance  is  apjiroaching 
leakage  resistame  across  input 
temiinaia 

i 

F.'rrjiK  VV  required  to  produos 

same  la. 

Amplilication  factor  S£ - 

a 

V  Meaiatance  is  of  order  of  1 ,000 
inegohiiu  shunted  by  Ccr  +  Cro 

no 
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terminals;  (4)  high  series-reso¬ 
nance  frequency  of  input-lead  in¬ 
ductance  and  capacitance;  (5)  free¬ 
dom  from  transit-time  error;  (6) 
maximum  voltage  range  with  mini¬ 
mum  auxiliary  equipment  such  as 
amplifiers  and  voltage  dividers; 
(7)  peak  voltage  calibration  for 
nonsinusoidal  waves  and  rms  for 
sinusoidal  waves;  (8)  linear  scale 
or  large  number  of  overlapping 


scales  for  square-law  indications; 
(9)  negligible  zero  drift  and  steady 
indication;  (10)  calibration  correc¬ 
tions  must  not  be  affected  by  ordi¬ 
nary  line-voltage  variations,  aging 
and  temperature  and  humidity 
changes,  must  remain  reasonably 
constant  and  must  not  be  affected 
by  tube  replacements;  (11)  v-t  volt¬ 
meters  must  not  generate  disturb¬ 
ing  voltages. 


Associated  circuits,  such  as 
amplifiers,  current-balancing  cir¬ 
cuits  and  voltage  dividers,  are 
equally  important  in  determining 
sensitivity,  linearity,  and  range  of 
the  vtvm. 


Th#  t;iM*  and  t#Tt  ar«»  •aoerpts  from 
NBS  circular  4it,  Uioh-Frrqueticy  Jfroa* 
urtmtHf.  by  Myron  C.  S^lby.  pubiiiihrd 
by  tba  Department  of  Comnr>erca  and 
available  from  the  Superintendent  of 
t>i>cumenta,  U.  S.  Government  Printing 
Office. 


<  nnil 

Wavefiirin  KtTp«-t 

Voltaire  Itanire  j 

Fretpieney  Mange 
ami  I'lTor 

(".Hlihriitiim  ^ 

StHhility 

Siiint*  i  III  p«‘(i  H  ncr 
iiiii.t  U‘  m'lrliiiilile  at 
all  hHriiionirs,  hikI 
lr\el  of  harmonica 
must  la*  low,  oIImt- 
wise  error  iimy  la*  ns 
Inrire  Hs  |a*ri'enlH|0* 
hnriiHinirs  |>n*s<‘nt 
<>iil|ail  -  A.'pkak 

The  up|a*r  limit  de- 
ia*iids  on  tula*  rating 
With  a  si*nsitive  d-i* 
voltmeter  or  a  d-c 
aiiijilirier.  the  lower 
limit  is  a  frar-tion  of  a 
volt 

1 

1 '|i|a*r  liiiiil  is  aITtx'tetl  (itaal.  IVfiemls  on 

by  series  resonaiiee  of  tvtnstaiicy  of  filament 

iiqait  /.  and  f.',  amale  voltage  and  eniLssion 

to  eallitale  r-f  volt-  Mav  re<(uire  yearly 

ages  anil  traasit-tiim*  califiralion 

error  It  a  n  g  r  is 

fumtion  of  voltage 

iip(ilimi.  (sims'tion 

curve*  may  Is*  u*i«*d  to 

extend  range 

This  cirisiit  followeil  liy  a  sells 
biasing  d-e  am|ititier  se»*ms  moa| 
suitable  for  the  widi*st  fnsjuencJ 
range.  To  eliminate  low -free  (uene* 
discrimination,  the  RC  i-onstanil 
-iKadd  lie  at  least  100  at  lowest  fm* 
qiiency.  ln|Hit  wrie*  resonanee  iiv 
ireases  H|i|v«rent  in(Mit  voltage  at 
fundamental  and  enqiliasi/es  hani 
monies  imire  tlian  fundamental 

No  error  raiised  bv 
re\rrsing  iii|Mit,  oven 
with  unsymnietrirHl 
wmeform. 

Out|ait  —  A'av 

Fraction  of  volt  to 
ft*w  hundred  volt*,  de- 
p>*nding  on  Wi  and 
tula*  rating 

.'sImhiIiI  lie  ccdiltrated 
at  n|>erating  fre-; 
ijiiencv  alsive  1  me.' 
Prolialile  range  up  to 
several  me 

Same  | 

Rl  may  vary  from  0  to  1  megolii& 
F'or  Rl  >  lOO.OtlO.  emir  »-ause«i  liy 
slight  eiirvature  of  statie  tulie  chap* 
acteristic  is  negligible 

a/r  depend*  aome- 
whnt  on  wnveforin. 
TlieoreticHlIy  theri^  is 
no  turnover.  Phase 
of  harmonic  ha*  no 
elTwt. 

Out|Mll  —  ff-.'i*  + 
fV  -t-  A’,»  ^  ) 

Fraction  of  volt  to 
top  limit  within 
wpiare-law  range  of 
tula*  (a  few  volt*  for 
coninieri'ial  tubes) 

With  rniiiniercial' 
tulles,  low-freiiuency 
caliliration  will  hold 
within  3  or  10  pereent 
to  2t)  or  30  nw.  \l 

higher  fn*quem*ies 
caliliration  at  each 
fre«(uency  is  ne«*es- 
sary 

Pisir,  a*  a  residt  of 
tiilie  aging  and  varia¬ 
tion*  in  d-e  voltage* 

i 

Noise  output  can  lie  corrected  for 
by  subtracting  it  from  total  out> 
|Mit.  TIuit  is, 

Af#  “  A/totai.  —  A/noisp 

Suhjivt  to  turnover 
and  pha*e  of  liar- 
monicH.  For  output, 
see  remark* 

Fraction  of  volt  to 
value  of  E  causing 
grid  current  to  flow 

Same  ! 

Same 

Output  —  E\v  if  (date  current 
chiiracleriatic  is  linear. 
—  Krmm  if  (date  current 
cliaracteristic  is  (lara- 
Ixdic 

Suhjes’t  to  tiirnov«*r 
and  phase  of  har- 
tiHinit^  (nee  remark*) 

From  F’ma.x  =  Fotoi 
values  causing  How  of: 
grid  current* 

Same 

Same 

Not  recommended.  Flrror  might 
Im*  a(iprecialde 

FiTor  may  la*  apprei  i- 
ahle  (see  remarks) 

Fraction  of  volt  to 
few  volU  with  re- 
j  ceiving  type  tiilaw 

Ap|)r<»xiiiiatcly  U)  10 
me 

Very  pisir 

,  When  plate  rectification  takea  (dace 

1  in  adilition  to  grid  rectification, 

’  A/p  may  equal  xero  at  certain  level 
of  E.  Out(Mlt  »  E,mm  OT  Epf-xi 
depending  on  in(iut  and  operating 
voltagea 

Subject  to  turnover. 
(hit|Mit  -  frei  AX  of 
positive  hulf-cyde 

Fraction  of  volt  to 
1  few  hiinilred  volt*. 

I  (aililiration  U  indU- 
1  nensalde  eapea-ially 
1  la‘l»w  about  10  v. 
1  Olibration  nhoiihl  be 
made  for  given  /p 

i 

Ap(iroximately  to  10 
or  20  me,  deiiending 
on  in(iut  cafiacitance 

i 

fiiMid.  Practically 
independent  of  aging 
and  o|ierating  voltage 
variations 

1  Sharp  cutoff  is  obtained  with  (len- 
1  todea  oonnecteil  as  triodea,  with 
j  screen  grid  used  as  control  element 

i 

! 

'subject  to  turnover, 
(hitput  “  A'peax 

,  Icarge  voltages,  de- 
(tending  on  tube  de¬ 
sign 

PoasiUy  to  10  me 
(see  remarks) 

:  Proliabiy  good.  No  Theoretically  frequency  range  i* 

1  esperimental  data]  limited  by  m(Mt  caiwatanre  .No 

available  <  experimental  data  availabte 

1  1 
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The  TRON  Family 


All  alithalirtiral  of  ov«*r  2(M)  Honis  in  the  ^iifllix  iron  is  presented 

here,  viith  defmitiono,  to  us^i^t  readers  in  avoiding  duplieation  >\hen  a  new  product 
or  linn  name  is  under  consideration. 

By  W.  C.  WHITE 

Ktrctronic»  KngtHtrr 
fifHrral  KUctnc  Hrtttutrvh  Ijab’^ratory 
Schenecttidy,  St%c  Vorfc 


%f‘rttir«a  Hrif  a  •' 

in«>t«'r*i)rp«*  rlr«‘triin  r**<oni*T. 

\rlruM  IrAilA  imtue'  fur  A  vrnup  of 
n>AntifA<  (ufrit  <ie\i«va 

%rrl«Hr«tR  Trati**  narnf  f>>r  a  itr<>itp  of 
tuba*  rnanuf  a<'tiirr<t  In 
early  yrara  of  briiatl*  aaflnic 
%lrlrMa  Nariir  of  flriii  (hut 
Ai.d  riiMnuf««  turr*  rU-^'tnoDr  uimI  .itr 
•  raft  i'ottiiH  n4'niA 

%li>ltalraa  Tiadr  nainr  for  An  h'ntsa- 

ti«<n  AAUK<* 

inierirwA  Ttad^  narn«>  for  pro«tij«'ta  of 
A  I'erlain  firm. 

A«|aAtrt»A  Traila  nAtna  for  an  rhrtro> 
lyil**  WAirr  purlrtar 

\rr«irna  tiarniAn  hiich  vaoutim  tutia 
Vkith  attcrnat  oonirol  alaotrinla 
%rftllroa  Tratla  iiania  for  a  Itrltlah 
lihtttoicrAphlc  fianh  lamp 
%rf(»*tron  Trail**  nainr  for  a  Itrltlah 
•f  r  ot*«ai<-opli*  illai'h ArKa  tuba. 

^apalran  Itrittah  iHirtatd*'  ,<tIomU'  pile 
%*iron  Natn#  of  a  firm  inanufACtui Inc 
a('a<  flora 

%n«|liilr«*a  l’rA«1a  name  for  ,4  rt.-eivlnc 
tiit*e  Bo|fi  m  aarl>  2n  a 
%McairMA  llrttlah  hlcb  xarunm  multi- 
at  4Aa  e|f<*tr<>n  muttlpiiir 

^itlnirna  Trade  name  fof  .4  photo 
elr.-trtr  Ot»ntrol 

%«la<r4»n  IHkIi  xaeuutii  tlo-iniionl> 
oathoilf*  (lltolt*.  Macnifh’  field  from 

flUrmnt  4*onlrola  th*-  I'urnttl 

ItatlaairoM  <f)  Tt  Ada  name  for  an  tr«Tn 
ao#  In  h\droA*'n  hallM«t  fnhe  tji 
rr  »de  na-or  for  a  fluot.-  «  nt  .jiliip 
p  f  Impf"' -Aitaeitor 
Hartlroa  SAitie  aa  \|eai*lr«»n 
Hetatr«4n  Apparatua  for  the  p? oihi.'tlon 
*>f  \er4  hlah  ■txr*d  ahetroiia 

IllCh  enrrcv  proton  a>  <*el«  rA- 
tor  Mlmliar  to  the  i  mti 

i  allrita  N'ama  of  a  firm  MMrmf,».-t«ir- 
l!t|t  e|r>«  trh'Al  a|t«*<'laUieN 
<  aialron  Kits  tromactn'tlo  type  <if 
nraiiinm  l«.‘ti.pe  ntaaa  wepar  itor 
4  aparltroA  lit  claaa  menojry  ivhd  tuha 
In  which  the  i%r\'  la  afart»*«l  h\  an  *  \  - 
ft  rnal  •leotrtwle  ijt  Mitlt  rnllUon 
\-v|t  at.. to  antnaher  iS)  N' 4tti»'  of  a 
f'Mn  ttianufAi-turinc  eh*,  tribal  corn- 

4  ar«|l«»lr«4M  T»;ide  r^arr*e  f..r  .ir  » l**.- 

tr  •-  ar.lt.'tf*  .<ph 

I  aihefrea  ^ame  4»  Kalltelron 
4  eirea  I’l  .i.le  nattie  f..r  a  I't-r*  I'n  manti- 
f.4  orrf  a  line  f  tul.e* 

lharaitrna  Tx  p»  •  .f  .  atho.te  rav  tntw* 
•hat  <t  «tda>A  .4  -er  *  e  ..f  Irt'era  or 
nnnjh*  »  • 

4  hr««n»trrtM  lit  Tra'ia  •  .^r,  ^  f  ,j-  ^ 

time  lelAT  ttihe  i?t  \t>pAratu«  '-'r 

A-  cnrAtely  mra*nrlnc  ettr«-mely 
•horl  tlma  IntrrvAla 


4  lar«*ir«iA  Trade  name  fttr  an  « arly 
hne  of  rA«llo  r**«elvii>c  tuln-a 
I  Irir4*n  TrMd4;  name  for  produi  tA  of  a 
Certain  firm 

i  Mnliroa  l-lqutpment  to  che*  k  for  tha 
preaenc«  of  diabetr* 

4  0144 eeirun  Ttil»e  to  indicate  \Arlations 
ftoni  A  verth'Al  poaltlon 
4  iiatiiotroA  Hlch  enercy  proton  accel¬ 
erator  Similar  to  a  He«Air4»a. 

4  4rletr(iA  ItrttiBh  nAtiie  for  a  form  of 

4  )4'l4»tr4»A. 

4  xhlirtin  Apparatua  for  pnHlucIng  a 
loam  of  IdKh  vepM'lty  cfiarfcd  par- 
tlclea 

tiAlnioiroA  Trade  name  for  pr^xiucti 
of  a  certain  firm 

Itrtertmn  1 1 )  Trade  name  for  a  line 
of  enrly  rAdh»  hroa-lcaPtInc  tiiltea 

i2>  Japiiiteae  dealfrnatlon  for  certain 
\Ai-uum  fuhea 

lil.ifron  Trade  name  for  a  rnaaa  apec- 
trometer 

Uloiroa  .Sn  Inatrument Atlon  circuit  ua- 
ina  .4  ten){»erature‘llmlted  diode. 
lt«»Aufri»n  All  rnetal  tunable  magnetron. 
natr«tn  Japani'A**  dynatron  tuT>e 
In  which  the  aecixndary  elei'trona 
origin  tte  on  a  grid 

liuratrnn  Trade  name  for  a  hearing 
aid 

li«nalran  High  vacuum  trhnle  utlHl- 
Ing  P’-condary  emlaalon 
li4nrrir«4A  Form  of  commutator  uttlli- 
inc  m*r*urv  In  an  evacuate*!  en- 
\*  loi»e 

IMnIron  Single  cavftv  three-electi  t»de 
inU'r.iwave  oNclllatlng  tube 
l^.laatr*»fi  Trade  name  for  a  plaatlc 
maW'rlal 

^;ir*tr««A  Klemenfary  quantity  of  nrga- 
tUe  electricity 

fr  ietkiron  Trade  name  for  a  mineral 

I»r**luct 

I- limn  \'an>e  of  a  firm  manufactur¬ 
ing  electrical  equipment 
l■'nlltr«»n  Hrltlph  camera  tube 
Krfr«»t4  iMarmaceuth'al  Vitamin  com- 
tw.und 

I- •iron  Trade  native  f.^r  a  aynth*tlc 
fiher 

%rlir«tii  Korm  of  mercurr  arc  recti¬ 
fier  with  .1  holding  anode 
Faratron  Trade  name  of  a  device  for 
Controlling  liquid  leveN 
l'lltr«in  \ame  of  a  firm  m.inufacturlng 
onvp.*nentB 

|*1i««hir4in  .Sensitive  ca«  dlethirge 

r*l.4  V 

t'|e4tr4»n  Trade  name  f.*r  an  enlarg- 
ioif  leop  f  'T  tv  recelvem 
rren.vtron  nr!t!«h  form  of  dh  d.  trl.**!** 
comhlnat  Ion 

Inrnafron  Trade  name  for  an  elec¬ 
tronic  furnace  .'‘cntrol 


Fuaetroa  Trade  name  for  produota  of 
a  certain  firm. 

4*aceir«in  Trade  name  (or  a  liquid- 
|rv«i  indicator 

4*altair«»R  Trade  name  for  a  aenaitive 
elet’trlcal  recorder. 

4fammairi»n  Trade  name  for  a  line  of 
vacuum  tubefl. 

4«anir<tn  Trade  name  for  a  luminea- 
rent  fabric 

l•a•l»magaetr»n  ItuAidan  form  of  mag¬ 
netron  tijtte  containing  gaa. 

(•aiiMltri»ii  Same  mb  4iQ«elroa. 
4«eaetruaA  Trade  name  fur  a  f«erlea  of 
organic  comiHuinda. 

4*en4Hr«»a  Trade  name  for  high-voltage 
rectifier  lutH'B 

i*ermltr*»ii  Trade  name  for  an  ultra¬ 
violet  lamp  unit 

4da«fr<in  Trade  name  for  a  fabric  of 
woven  rpiin  ghiHXi 

<*M«etn»a  Mercury-arc  rectifier  tul>e 
with  hlgh-voUago  starting  electrode. 
Same  ap  tiaasltrim. 
llartrifR  Trad**  name  for  a  tape- 
recording  device 

llotlertrnii  <;as>content  mercury  arc 
tube  In  which  the  arc  Is  started  by 
a  m.vgnetlc  pul.^e. 

HurletrtiA  Trade  name  for  the  pro¬ 
ducts  of  a  certain  firm 
livtrtm  Trade  name  for  a  line  of  vacu¬ 
um  tllbe^ 

Ignltnin  Mercury  arc  tube  containing 
an  Ignitor  to  start  arc. 

Illltrt»n  Travl**  name  for  a  high  fre- 
quen.'v  heai.ng  line 
Infratroa  Trade  name  for  an  electric 
.space  healer. 

Instron  Testing  machine  for  testing 
tensile  strength 

lonoiron  P«‘vlce  using  radioactive  ma¬ 
terial  to  mlnimfre  troublesome  elec¬ 
trostatic  ch.4rg*-s 

Isitlron  I‘t  vl<*e  for  the  separation  of 
uranhim  ls«>t**pes 

Kallstrnn  Trade  name  for  a  plastic 
material  ^ 

Knlllriktroa  Urttlsh  tube  and  clr«’Ult 
that  act  as  an  amplifier  or  osi'IIIator. 
Kwthe<r4»n  Tr.ide  name  for  glow 
discharge  frl.Mle  Same  as  4'afhetron 
Keiioplintron  Vacuum  tube  In  which 
ihe  .*athode  of  the  triode  element  la 
the  anode  of  the  diode  element.  This 
r.vmmon  eh-ment  )s  heat*'d  by  elec- 
tr.m  Nvmbardment 

Keanirofi  Ihgh  vacuum  thermlonlc- 

Cath  *  |e  diode 

Kevstron  High-votage  particle  accel¬ 
erator 

kit«**lr«»as  Trade  name  f«'r  certain 
rath>>d»'-ray  tub*  « 

continued  on  poqo  1141 
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Cinch  Manufacturing  Corporation 


I  STANDARD  ASSEMBLIES 


Here  at  Cinch  are  assembled  metal  components,  metal 
plastic  assemblies,  and  special  parts  as  required,  for  the 
nation's  Radio  and  Television  sets. 

Many  time  saving,  labor  and  money  saving  ideas  are 
perfected  here.  .  .  many  "firsts”  engineered  here  .  .  .  and 
assembled  into  workable,  durable  components  for  elec¬ 
tronic  service. 


AVAIlAllt  At  lEAOn 


-  CHICAGO  24,  ILLINOIS - 

Subsidiary  of  United-Carr  Fastener  Corporation  •  Cambridge  42,  Massachusetts 


The  Tron  Family  (Continued  from  page  112' 


fut**-  u«*-4t  fof  pi •rdui'tlnfi  •iiU  ttiripll 

fi  %>(  %lrf 

K«MlalrM«  I <]i«f  h«ri;«  flash  laritp 
ri4>ti«  f<tr  a  furni  of  a<rir 
iiiuiii  rectifier. 

I  •'arlrwn  Tra  la  naina  f  »r  a  phono 
arai'li  iSs^tce 

|.•>«lrwn  Tratfr  hank*  f<>r  a  aolrt*>r 
la>itrnn  'I'raila  natrtf*  for  a  phariit:t 
.  rill  ..  4I  ('rrlfliMtUnd 

I  iiffltrrka  <W  Trad**  for  an  alat* 

tiMii  >  It  ator  t2i  Trade  nantf 
f.»r  pi.*du»*la  Ilf  a  f^-rtaln  firnt 
I  Trad**  ii.itna  for  a  I'olorl 

I  usirMN  (  t  I  Trade  namr  for  a  ptaHitr 
«•)  T»ad»*  name  f..r  a  pirfahi  ,i  atrd 

iHitrie. 

lH«tr«*n  Trade  naote  for  a  ph‘do 

k  idt  .1  ir  t  «M 

«aMrif«»H  «  1  )  II  ah  k,i«  otfo:  therttil 
■  liii’  ti  Hhh'h  <  lirrefil 

r«>*itro<Uti  tiv  vartaflof)  of  riiac 
to  ll,  f  r  Id  (3i  o>*<*tl)atii>«r  vat'iioin 
ttih*  f  t  |>rodll<tio||  of  vhf. 

^latitroH  It.idi'  iiatiir  f*-t  an  t  r.i\ 

I  nhe 

MeianMroft  Name  of  a  firtii  and  the 

ft  ide  n.tnte  of  Its  |iri  du<  (n 

Meaairoii  Tr  ifh'  na><i»-  for  a  di-k  aeal 

f  Mode 

^lelrirttn  1’r.ide  nan***  f..r  a  niii> 
%lrrrtt<«H  Trad*'  name  t*f  a  iirodu**! 

inade  hy  a  rettain  firm 
Me»oir«*a  A  t'haf(*  1  |»artt.  !.• 

^feiroa  Name  of  a  firm 
%ll«  rnlrnn  )(ii«aian  apparatiia  for  the 
.41  I'fderatloti  of  eletdrona 
MialfroM  Trade  name  tor  atnalt  radio 
ret  eivtnc  ttllH-t^ 

AlwnlirtiM  Inatnimeftt  ttt  <1efe«‘t  harm 
fill  radtatlona 

Monolrttn  (  I  )  Tra«|e  nitne  for  nt«>fu>* 
-I  o|»e  toll#**  Safm*  as  A  tdeoCrnn  <2t 
KoV'to  of  kUair«»a  iHua'iiant. 

Alulrttii  Tra«le  name  fttr  e<iul|imeitt 
n*inu'a*-ttir**tl  hv  a  r^rfaln  firnt 
Alwltlt  ardli»lr«»M  Trade  name  for  a 
l»r*e|«.  I  of  a  certain  firm 
^lu*itrt*a  Nttyte  t»f  a  firm 
Nrcatren  IliKt)  vai'iium  lulte  h*ivlnr  a 
neirailve  f*hara«'ter1ethv 
\e«i«iriin  Mrlflatt  stroboacttpli*  fntte 
SreiroM  Mt  iJa**  flil»d  pulae  venerator 
tiil»e  <?>  Kreti.-h  vartium  lulte  firm 
ami  tt«  prttiltit  ta 

Ne|»ir«a  Trt*!»*  name  ft»r  liit*ea  ni'tde 
|.i  t  frTiatn  firtii 
SeafroN  I 'fti  harir*’ I  pirtl*  le 
Nltuatriiw  Aiifoma*on  to  p!**v  the  an 
•  lent  l*hine»»f  ratne  t»f  Nlm 
Nitr»»i*  Tratle  ninte  f.ir  oertaln  plneflr 

pr.)t|ticta 

\<*hatr«»fi  Trade  n.irtte  fi»r  a  d  r  je'iwer 
!*aek, 

(!>  Tride  n  ime  for  tn  e.trW 
1  tie  of  t  I  t  o  r<  •  •  i  \  tnr  t iiho-  <  2 1 
l*f«  » rmi  'riif  h-al  .'4»nj|ionnd 
\%lalr«»n  Trad»*  name  f or  a  ••vttfhetio 
drr  !»earinr  foaterla! 

<»fMeiatr««n  \  mlnl.ttiire  cjfidotron 
tiHtron  N.trne  of  a  f.rin  an«l  trade 
n  *rt,.  ..f  \  prodm  f 


raMefrttn  l*V«*fton  r*«onafor  f  >r  pro. 

•!:ioti  n  f  ti  rh  ttofenfJaN 
I'eMrlrttii  f!>  J*o»n«  tinier  U«er1  fo  de 

n-»fe  4  Me«f»lr«tM.  (?)  f^evlee  for 
mea^urinv  *h1<  Vn»'a« 

IVntaiftta  ri\e  efe<'tr  de  re»'elv!nir 
I  ut»e 

l*ermatr«*n  !•'  •rnt  of  \  tnintn  fnt'e  In 
elihh  the  corr*nt  flaw  \n  In  t'afed  \>r 
a  ti'  4irne!h-  f-#  M 

ritaaoirttn  II  -t  ode  -  root- nt 


I’hanta^trua  ('onttohalii**  linear  time- 
tlrtay  circutl 

l*lta»llrwu  l>pe  of  tn-ain  deflection 
(•if»e  tn  prtMlu*  e  f-m 
I’tiilc'otrun  Tra<le  name  for  an  eler* 
Itolyflc  recUtter  tell 
•‘huButrua  Tratle  narite  for  a  line  of 
early  radio  re^'elvliis  tubes. 
riiHlu  aMgriroa  Hritlah  form  of  photo* 

'  alhtHle  multiplier  tube. 

I'liu  Iron  Name  of  a  Arm. 
l’h>t«iiri»N  l^itoiat«>ry  of  botanical  re- 
t«ea  n  It 

l'la»irt*ii  Naftif  of  flrtti  and  Ita  pro- 

•  I  !•  t-  In  |»la»li<-H  field 

l*li«»d4  wNiroM  Ifynatron  with  a  c<mtro| 

Vt  d  addl'd 

rii«»iroM  lllah  •  vactium  thertnlonic* 
cathode  tut>e 

ri«ftiiatr**»  |{rit>rh  nariie  for  a  i^rld 

•  '.intritlh'd  tnetcuf > -a'^c  lube, 

INilair«*n  Trade  name  for  a  picture 

tube  m.'oriHiratiiiK  a  neutral  filter 
d.  \lce. 

IStletiruM  Trade  name  f«>r  a  irroup 
I  if  dtel*  •  tr  It  in.t  (el  late 
rol>tfi»n  N.tine  auKkCeated  for  H  aus 
p.  .fed  elementary  particle. 

I’ovliroa  Klementary  particle. 
I'owertroN  Naoie  of  a  firm  deallnr  In 

eleotthal  e«|Uiptneiit 
PreclpMroa  Trade  name  for  an  elec, 
trhal  pr«  I  ipitatmv  device 

ren  Kortn  of  veh tclty -m'Mlula* 
tioll  lube 

rroirifroii  Trade  name  for  devicea 
made  b>  a  •'erf. tin  firm. 
l*Hl«alr«(a  r «  t.t-filh'*!  tube  iittllfed  ae 
.«  aen*‘r  .lot  of  pttleee 
l*>riitroa  Trade  n.triie  for  temperature 
ctttitrid  apl»Aratii>* 

(iMadralron  l-'otir  element  thermionic* 

•  athode  hi  ah -vacuum  tube. 

Kadlolrtiii  Trade  n.ime  for  a  line  of 

radl't  tuhea. 

I(a>  leilron  Name  of  a  firm  aelllnv 
radio  devices. 

Maviron  Name  of  firm  and  pr»>duct 
UHed  for  vrinind  fault  Ick'atlon. 
Keaelron  Trade  name  applied  to  some 

•  tf  the  prodiicfa  of  a  certain  firm. 

Ket  eplriifi  Tr  ide  miuw-  npplletl  tit 

eofiie  «*f  Ihe  prmiuci**  rtf  a  certain 
Arm 

liertfitn  Trade  name  ujom!  f«»r  a  line  «*f 
tuhea. 

l<eMilf«»n  Form  of  rliechartfe  tube  used 
in  <‘<»untera  and  computem. 

KeiiHatr«»n  S:iri>e  a.*  Kesaiilroa. 
iteawotrtMi  llivh  pitwer  birh  frequency 
letr  >de  of  afWH'ial  deslian 
Itbtinihalroa  N.sme  viven  to  the  re- 
son  it. ir  cavity  of  early  Kl.v*fron«. 
Hohiitrtta  Name  of  firm  and  Its  pro- 

•  lu.'t  In  fi.vahtube  field 

|{«>ir«»n  *1)  Trade  name  for  an  elec« 

troni.-  telephone  rinirlnv  device  (2) 
Name  .»f  a  division  of  comp.any  mnk- 
.n<  rlectr.tnlc  ilevice* 

^electron  (1  }  Tra>1e  name  of  a  plastic 
niater-.ii  i2>  Form  of  memory  tut»e 
wrieiron  Tra«le  n.ime  for  a  line  of 
e.  Ienlum  rerllflers 

Hriitivtrtm  Jap-»ne«e  name  f.tr  a  mer- 
t'V  s'-c  tutte  b.kvinif  a  bl«h  voltare 
si.artinr  elecfr-Mle. 

Hrnsliron  Tr  ide  name  for  a«tme  pro- 
d  t  ts  .f  a  cert.kin  firm 
'Tewtroft  Short  wave  tutte  of  Japanese 
deslrn. 

Hrrvotmn  (1)  !^r!ti^h  mer^nirv  *  arc 
•ntie  w  (h  a  h'vb-vojfare  starker  (?) 
I’l  I  le  na’oe  f.*r  an  eie.-tronlr  mot<»r 


sklatron  Hritlsh  device  for  felrvl.slon 
l•iCt  ure  pr'ttectlon. 

^tdileirttn  Trade  name  of  a  -  ertaln 

f  ■  .  .  ..dderi'T  l»''*n 


*>oloirf»B  Trade  name  for  the  pr<  ducts 
of  a  certain  firm. 

Hwriraa  Fait  of  a  trade  name  for  a 
firni'e  testtnic 

^periri*a  Name  of  a  firm  manufactilf- 
itiic  Klasa  parta 

Hptr4»lron  I>evice  for  decelerating  hifch 
s{>eed  partlclew. 

^lailiron  Form  of  Van  drOraalT  high* 
Voltage  Kerierator. 

Hienoiroa  (lae  fllled  tranamltting  tube 
of  Hueslan  design 

Hirthrrtron  Trade  name  for  an  elec 
trical  devh'«. 

*»lrolHMro»  UtoW'diacharga  tube  used 
a.M  a  stroboscope. 

.Hupertron  Trmie  name  for  an  earlv 
line  of  radul  receiving  tubes. 
a>melron  Multiple-tut>e  ring-type  am¬ 
plifier  for  high  fre<]uencle8. 
s,vnrlir«ir>rl(»irt(a  Farticla  accelerator 
«*%arkratr<»N  Apparatus  for  producing 
beam  of  high-velocity  particles. 
*«vatri*a  Form  of  eie<'trlc  hammer 
lakktrifM  Migh-voltage  glow-dUcharge 
rectifier  tube. 

1ai»esiron  Trade  name  f(»r  a  plastic 
wall  screen 

1arr>lr»N  Trade  name  for  a  product 
of  a  certain  ciunpany 
deie«-tr«*M  Name  of  a  radio  firm. 
Teletroa  Trade  name  for  a  cathode- 
ray  oscillograph  tube. 

Testron  Name  of  company  and  Vs 
pr<*duct  In  textile  field. 

Tliratroii  1  dramatic  organisation. 
Ihermairon  Tr.ide  name  for  high 
fre«jijency  heating  equipment  of  a 
certain  firm 

I  hertiiotroa  Trade  name  for  an  eafJv 
line  of  radio  receiving  tubes 
1  hv ratron  I lot-cathmle  gaa-dtacharge 
tube  In  which  there  are  one  or  more 
c«*nlrol  electrodes 

Torrotrnn  Trade  name  for  division  of 
a  ct.mp  iny  and  its  products. 
Transltroa  (1)  Fircuit  Incorporating 
a  tetrode.  (2>  French  equivalent  of 
the  transistor 

Trlgsirna  (1)  Hritl«h  triggered  spark 
sap  for  radar  pttlsers.  (2)  Induction¬ 
heating  device. 

Trlsaltrofi  Trade  name  for  a  mercury- 
arc  type  of  tube  used  In  welding 
4'<intr*>l 

T  riot  run  Trade  name  f(»r  European 
line  of  radio  tuhea. 

Tr4irhofron  Mlgh-Vacuum  multl-elec- 
tnvle  tul»e  for  counting  circuits 
Trop4»tr*m  F«>rin  of  magnetron. 

I  llron  Tr;*de  name  for  a  plastic 
1  nlirnn  Trade  name  for  a  firm  and 
Its  battery  c>iarg»r 
Varutron  Trade  name  for  firm  and 
its  line  of  tubes. 

A  arlotron  Norn  de  plume  of  a  British 
author  In  the  radio  field 
A  sritron  Trade  name  for  a  line  of 
commercial  cameras 
Aertron  N.ame  of  a  manufacturing 
firm 

AelfM-ltron  Form  t»f  ma**e  epet'tr-'me- 
ter 

Verliron  Trade  name  for  an  electronic 

pyrj*meter 

Albratren  F.'rm  of  h!gh-Q  resonator 
A  ihrotrefi  Triode  with  a  movable  anode 
Alrtr«»n  Trade  name  for  products  of 
a  cert.yin  firm. 

Ahlr«»|r«»ii  S»»e  A|«»n«ttren  (1). 

AUttrnn  Trade  n.ime  for  a  projection- 
tvpe  cathode-rav  tiil4e 
Vitron  riant  food  for  garden  U«e 
Aoltrnn  H)  Trade  n.tme  for  earlv*  line 
of  ra^llo  re«’e|v'ng  tube«  f2)  Trade 
nanie  f  -r  Insulating  compound 
/vktotrnn  Tra.ie  name  f.ir  a  Swl.^s 
high  f» .  .pien.  V  ?ut»e 


V*'"''  .1 


Mallory  liuluctuiier* 

In  Television  Keeeiver 
l^rovides  Effeetive  Means 
For  Ijiter  VIIF  Conversion 


Outntaiulinfi  .idvtiiHiififn 
af  the  neir 

Mallary  S/piral  liuliirlimer: 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 


llii-  .nUatila::#'  mlnTeiil  in  ihr  o|  llir  IfuliirtuTKT.  It  i-'  an 

inifMirtaiit  addition  to  th»*  d#*’»iral»l»*  lr*atiirf‘  li'>l«‘d  at  th»‘  ritjlit.  I  cxrln»-i\f 
advanta;:**'  an*  a\ailal*l«*  t«»  voii  at  a  [hh**  no  tfian  othfr  lnrnn;» 

! hat  >  taltiv  ftt'Mutti  '^fh'nfiuiti  tn! 

Ihat  ^  h|i\  thr*  indiii  tuner  lia-*  U*»  oine  tin*  renter  of  cniV^in;:  re^jiei  t  arni 
interest  tliroii;:l)out  the  indu»tr>.  Vuir  re<|ijt*>t  lor  detaileil  te«hnhal  data  Mill 
|h*  Mohnniotl. 


1.  A  ^infitle  rontrol  for  ea-x  <»eln'tion 
and  hnr  tuning  of  any  Irlex  iHidn  or 
f  M  rhannei. 

2.  Ka'»ilv  atia|ited  lot  IIKi  onxerlrru-r. 

3.  Kxrrllrnl  «<tal>ililv  rliniinatr'*  Ire- 
(|ueiu'v  tinft. 

-V.  Sii|>plie4l  in  thrt*e-  or  loiir  '•«*•  lion 
de^itn**. 

far  more  iiuiet  o^H'ratioii;  |»ertnil>« 
higli  •'tgnahlo  II  M«r  ratio  in  front 
end  th>»ign'>. 

fi.  free  Inun  niirro|dionir«i. 

7.  tirealer  *‘eler|ix ity  on  high  frr- 
<|iien<  V  idianneU. 

K  KInninateH  'ttiinrtnrig**  td  high 
hand  I  hanneU  i  .«»\er'4  entire  range 
in  only  liirn«>. 

Simiililie'v  trout  eiol  de'-igii  and 
prodio'titui. 

lO.  Kedine**  a«<*e(nhly  ro«*!*. 


tr««lr  mark  I*  H  A  4  .«•  .  In**. 

f<*r  tniliHl«iM^  Oltlinf  (|«‘Vi«ra  i«i«rrr«l  by 


MallorY 


All  iMiTfa'iiitfU  llll|■•>l  l.iiit  ( i<ii>iili-ratiiiti  in  llic  ^l^•••l^ll  of  (<-le\  i-inii  ri'i  fiMT-  is 
till-  cMi*.  lufiif-'  with  wlin  li  llit-\  i.iii  laliT  U-  iiniiilfil  with  a  niinerlrr  lor 
I  HI  rt‘i  f|>liiiii.  I  lioroii^li  aii.il\>js  roNraU  lliat  a  Ircnit  finl  iiiiit  Iniilt  aroiiinl 
a  Mallors  linliK  lutifr  llrxiliilitN  ami  Iri-cilnni  Irnni  iiitrrlt*r«*in  i>  v*lii«li 

art-  uiif<|iialli‘<l  Inr  llii»  |iiir|><i-c  l.\  aii\  kIIiit  tiiiiiiii;  iti-xn  t*. 


Itciaii'C  nt  ihr  riiiilinmiii'U  vanahlc  imliii  tain  <•  |iri>\iili-c|  In  liip  Imlin  tnin-r. 
It  1'  |M>.-il>lr  to  -firt  t  a  r<niM-r«n>ii  lrc>nicin  y  tliat  i«  imi't  <l>-'iral>l)’  Irnni  tin* 
•■tanil|Hiint  nt  imili  liarinniiii-  ami  dim  |  li  intiTlrrrnri*.  Siin|il\  li\  tin*  addilmn 
id  a  dial  niarkiiii.'  at  tin-  iiin-t  df'iraldr  iinjnt  in  the  nniimi  lm|in-nr\  ran::e 
lietVM'i-n  ••xi-tiii"  rlianin-l'  f)  ami  7.  the  rereixer  inaiuirai  tiirer  ran  (irepare  lor 
later  I  IH  rniixei'inn  iiiider  ideal  enmlitinn-. 


SERVING  INDUSTRY  WITH 


Capacitors  Contacts 

Controls  Resistors 

Rectifiers  Vibrators 

Special  Power 

Switches  Supplies 

ResistaiKe  Welding  Materials 
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TUBES  AT  WORK 


Edited  by  VIN  ZELUFF 


Electronic  Umpire  lor  Baeeball  . 

Miniature  TV  Te«t  Equipment . 

Wide-Range  Frequency  Modulated  Oscillator 

Compact  Industrial  Television  System  . 

Recording  Mass  Spectrometer . 

Shop  Shortcuts  . 


Th*  ball  muat  pais  through  tbi  plonis 
iliwid  by  ihi  phototubes  la  the  proper 
sequence  to  be  calls<i  a  strike 


Any  invkntivk  «*U*ftr<>tiicjt  <>r 
triral  enirint'cr  who  has  over 
watrhrtl  a  Imsflcill  iranif  has  at  one 
time  or  another  considered  the  ptia- 
sibility  of  an  electronic  device  ca¬ 
llable  of  tletermininif  whether  or  not 
a  pitched  ball  crosses  home  plate 
within  the  strike  area,  which  is 
bounded  vertically  by  the  hei/ht  of 
the  batter'a  shoulders  and  knet-s, 
and  laterally  by  the  extremities  of 
the  home  plate  marker. 

As  shown  in  the  photograph,  the 
device  consists  of  two  main  pieces. 
A  irround  laix,  four  feet  lonjr,  22 
inches  wide,  and  1}  inches  dwp,  is 
substituted  for  the  conventional 
home  plate.  The  cabinet,  which 
contains  the  recordiiiK  and  indicat- 
Injf  e<juipment,  is  bs-ated  at  some 


convenient  laisition  anywhere  up  to 
2.’>  feet  from  home  plate. 

The  electronic  umpire  not  only 
calls  the  pitched  ball  a  strike  or  a 
ball,  but  it  determines  the  speed  of 
travel  as  the  ball  crosses  the  plate. 

In  the  ground  box  are  len.ses  and 
mirrors  which  enable  three  photo- 
tulH‘s  to  fence  in  the  strike  zone  by 
liHikinif  at  the  sky  throuKh  three 
slots  in  the  top  of  the  bpx,  as  shown 
in  the  drawinjf-  When  a  ball  pas.ses 
throuRh  the  strike  zone,  it  casts  its 
shadow  on  the  phototulies  in  a  def¬ 
inite  stsiuence,  thereby  creating 
elt*ctric  impulses  which  lixbt  the 
strike  indicatinK  lamp.  An  inside 
or  outside  ball  does  nut  cast  its 
shadow  liecau.se  the  phototubes  see 
only  the  width  of  the  plate.  A  high 


or  low  ball  casts  its  shadow  but  in 
an  improper  sequence.  The  lamp 
does  not  light,  indicating  a  ball  was 
pitched. 

The  equipment  can  be  adjusted 
to  the  height  of  the  player,  so  that 
the  strike  zone  outlined  will  fit  any 
batter,  regardle.ss  of  his  height. 

The  sjHH*d  of  the  pitched  ball, 
provided  it  is  a  strike,  is  auto¬ 
matically  timed  by  the  device  as  it 
passes  through  the  strike  zone,  giv¬ 
ing  a  reading  in  feet  per  second  on 
the  recording  machine. 

The  device  was  developed  by  Gen¬ 
eral  Electric  at  Electronics  Park, 
Syracuse,  N.  Y.  Their  engineers 
say  it  will  ojierate  even  on  an  over¬ 
cast  day,  but  not  at  night.  It  was 
developed  for  training  use  only  and 
is  not  intended  for  use  in  competi¬ 
tion. 


Miniutiirr  TV  Tes!  Kqiiipinenl 

By  Makvin  Kapi.an 

Oofc  Ruipe  products 
Chtr/  Knpinrrr 

y/p  of  Video  Television,  !nc. 

Sew  York,  S»  V. 

F'iei.d  chkoks  of  television  receiv¬ 
ers  are  made  more  convenient  by 
miniature  test  instruments  recently 
introduced.  One  of  these  units  is 
designed  to  supply  signals  for  video 
and  audio  checking  of  i-f,  and  high 
and  low  bands  of  a  receiver. 

All  bands  are  calibrated  and  tun¬ 
able  on  the  front  panel.  A  selector 
switch  permits  the  6C4  r-f  oscil¬ 
lator  tube  to  operate  on  three  bands 
in  a  grounded-plate  circuit  and  on 
a  fourth  frequency  of  4.5  me  as  a 
Hartley  oscillator. 

The  modulator  is  a  6J6  twin  tri- 


P»*wM  Wu  a  pitched  ball  qo  by  co  It  can  b«  ludqnd  by  th*  Elactroolc 

UmpU* 


Moy,  1950  —  ELECTRONICS 


Kester 

Solder 


TV— the  nation's  iaateat  growing 
business  demands  the  nation's  num¬ 
ber  1  solder.  Kester  "Resin-Five" 
Core  Solder,  formulated  especially 
ior  'TV,  will  out  perform  any  solder 
of  the  rosin-core  type.  It  easily 
solders  such  metals  as  brass,  zinc, 
nickel-plate,  copper,  and  ferrous 
alloys. 


"Resin-Five"  flux  is  more  active 
and  stable  than  any  other  rosin- 
type  flux.  Yet  it  is  absolutely  non- 
corrosive  and  non-conductive. 


tin  TICHNKAl  MAMUAl-Send/oryourCopy 
of —SOLDER  and  Soldering  Technique. 


Kcatw  Solder  Company 

4204  Wrightwood  A««nu«  •  Chicogo  39,  Illinois 
Npwork,  N«w  i«r»«y  •  tronfford,  Conodo 
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S«*«p  q«n«raior  (top>  and  r  I  ftkqnal 
qnnarator  ai«  nol  much  larqnr  than  a 
pack  ol  ctqarntina 

(kIc  an  a  miiltivihrafor  to  pro- 
iluri*  a  pulse  to  trrid-modu- 

latf  the  master  oscillator.  Output 
is  taken  from  a  coupling  loop 
around  the  cathixle  choke  in  the  r-f 
oscillator  circuit.  Modulation  is  re¬ 
moved  hy  shorting  one  of  the  multi¬ 
vibrator  Krids  to  the  Kfound. 

In  hand  A,  a  tunintf  ran^e  is 
supplied  from  ri4  to  82  me  (channels 
2  to  r»).  hy  means  of  an  air-core 
self-supiHtrtinir  coil  tuned  by  a 
variable  air  capacitor. 

In  band  R,  the  fre«|uency  ranire  is 
20  to  28  me  which  covers  the  stand¬ 
ard  video  and  sound  i-f  and  trap 
fre<juencies.  The  panel,  however, 
is  also  calibrated  with  the  second 
harmonic  rantre  of  40  to  48  me  for 
sets  employin>f  the  new  UM.\  recom¬ 
mended  i-f  fre<iuencies. 

Rand  ('  tunes  from  85  to  109  me 
Ciiverin»r  ch.tnnel  <»  and  the  f-m 
band.  The  panel  is  calibrated  also 
with  the  se<-ond  harmonic,  179.75 
me  to  215,75  me  for  channels  7  to 
Id  This  coil  is  similar  to  the  one 
in  band  A  and  is  tuned  in  the  .same 
fashion 

In  the  last  position  of  the  selector 
sw  itch  two  tyjM's  of  signals  are  sup¬ 
plied  simultan<‘ously.  The  fiJG 
miiltix  ibrator  r«(Mi-<‘ycle  output  is 
connts'ied  with  an  attenuator  con- 
tr.d  to  a  jack  while  the  6('t  oscil¬ 
lator  tiibe  is  converteil  to  a  Hartley 
o«i  illator  by  connect in>.'  the  cathode 
of  the  tula*  to  a  tap  on  a  1  5-mc  coil 
which  IS  pre-tuned  at  the  factory 
with  a  fixed  capacitor  anil  an  iron- 
core  shiir.  This  sirtnal  is  supplier! 
til  another  Jack  by  means  of  the 
lathode  choke  coiiplinK  loop. 

.■\nother  instrument  in  this  min¬ 
iature  series  is  a  new  type  of  lin- 
earitj.  svne  and  swiiep  tester. 


Although  this  unit  is  called  Model 
104  Syncro-Sweep  jrenerator,  it  ha.s 
many  other  functions.  The  unit 
consists  of  an  r-f  oscillator  section 
which  is  calibrated  on  channel  2  to 
5.  and  a  modulator  .section  with  a 
sjaicially  desijrned  switching  net¬ 
work  to  provide  a  variety  of  fre¬ 
quencies  from  400-cycle8  to  about 
200  kc.  In  one  position  of  the  se¬ 
lector  switch  the  r-f  oscillator  is 
modulated  by  a  variable  frequency 
to  provide  a  series  of  vertical  bars 
on  a  television  screen  to  allow  a 
technician  to  adjust  the  horizontal 
linearity  of  the  receiver  without  a 
te.st  pattern. 

In  the  second  po.-ition  of  the 
switch,  the  r-f  oscillator  is  modu¬ 
lated  by  a  variable  frequency  to 
provide  a  series  of  horizontal  bars 
on  the  receiver  .screen  which  sup¬ 
plies  a  pattern  for  adjustinjr  the 
vertical  linearity.  In  the  third 
position  of  the  switch,  a  variable 
freiiuency  modulates  the  oscillator 
to  provide  a  transmitted  syn- 
chronizinR  siynal  to  check  the  hori¬ 
zontal  sync  circuits  of  a  television 
receiver. 

At  the  same  time  a  saw-tooth 


Circuit  arranq«m*ot  ol  twltchlnq  func¬ 
tions  in  tho  small  siso  Oak  Ridqo  signal 
qonsiotor 


voItaRe  is  supplied  to  an  output 
jack.  This  sitrnal  can  be  used  to 
Renerate  the  horizontal  sweep  and 
fly-back  voltaRe  in  a  receiver  to  help 
isolate  a  sweep  failure.  In  the 
fourth  position  of  the  selector 
switch  a  variable  frequency  is  sup¬ 
plied  to  the  o.scillator  to  provide  a 
transmitted  synchronizinR  siRnal 
to  check  the  vertical  sync  circuits 
of  a  television  receiver. 

The  sw  itch  also  connects  a  verti¬ 
cal  saw-tooth  voltaRe  to  an  output 
jack.  This  siRnal  can  be  used  to 
Renerate  the  vertical  sweep  in  a 
receiver  to  help  isolate  a  failure  in 
the  sweep  circuits. 


l'n‘«|ii»'ii<‘y-U(Miiilal«'«I  OM-illator 


By  1*  M.  Milnkr 

I,ab<iratory 
McOtil  Vmt  t'Tfitty 
Uontrrnl.  f'anadii 


NFKi)  .SKo.sE  for  a  test  osci'lator 
with  flexible  modulation  wave  form, 
haviiiR  a  ranRe  of  18  to  30  me  for 
use  in  the  desiRn  of  control  circuits 
for  the  Mcdill  synchrocyclotron. 

The  only  previously  used  circuits 


of  the  reactance-tube  type  known 
to  the  author'  achieve  wide  devia¬ 
tion  by  frequency  multiplication 
followed  by  frequency  conversion, 
result inR  in  a  complicated  design 

Cofttinued  ofl  p  M4^ 
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New  I  lir«*«‘-<!olor  Pirlurr  'Fiibr 


SlNO;  THE  IU:«  ENT  INTIWDt'CTION  of 
s  three-color  picture  tube,  the  tele¬ 
vision  industry  has  liecome  alive 
with  enthusiastic  8pe<'ulation  for 
the  immediate  future  of  color  tele¬ 
vision. 

The  tulH‘,  demonstrated  in  Wash¬ 
ington  last  month  by  RCA.  uses 
.151,000  color  dots,  one  third  of  that 
numlx'r  In'ing  of  each  of  the 
primary  colors,  red,  blue  and  green. 
These  color  dots  are  arrang<Hl  in 
trianguiar  groups  of  three  dissimi¬ 
larly  colored  dots  each. 

Immediately  behind  the  face  of 
the  tube  is  a  metal  mash  screen  con¬ 
taining  117,0<K>  holes.  These  holes 
are  of  ap|)roximateIy  the  same  size 
AS  the  triangular  three-dot  group.s 
and  are  so  positioned  that  they 
overlap  e<(ually  the  red,  green  and 
blue  dots  of  each  group. 

As  the  electron  tx-am,  or  tx^ams. 


SlnqU  sun  thi»«  rolor  ptrtur*  tab*, 
which  M  to  hatton  ih«  r«olUa 

hon  ot  color  uUviaion 


.scan  the  face  of  the  tube,  the  elec¬ 
trons  pass  through  the  holes  of  the 
mask.  Whether  the  beam  falls  on 
the  red,  blue  or  green  portion  of 
the  individual  three-color  groups  is 
determined  by  information  con¬ 
tained  in  the  transmitted  video 
signal. 

Both  single  and  triple-gun  tubes 
have  been  produced  with  the  new 
triangular-dot  technique  with  re¬ 
sults  that  are  reported  to  be  excep¬ 
tionally  gratifying. 

No  information  is  available  as  to 
the  relative  merits  of  the  single-gun 
and  three-gun  versions.  The  single¬ 
gun  model  retjuires  ten  more  tubes 
than  a  black-  and-white  receiver, 
while  the  thre«*-gun  tube  necessi¬ 
tates  the  addition  of  19  tubes  to  a 
black-and-white  circuit. 

ItrrrtffTt 

Receivers  designed  for  use  with 
the  new  tube  are  completely  com¬ 
patible,  since  the  tube  operates  on  a 
standard  525-line  definition.  .A  tele¬ 
vision  receiver  using  the  new  tube 
will  probably  cost  Ix'tween  20  and 
2r>  |x*rcent  more  than  a  black-and- 
white  set,  and  HC.A  engineers  pre¬ 
dict  that  within  a  matter  of  month.s, 
ctilor  pictures  using  the  tulx*  will 
be  comparable  in  quality  to  pre.sent- 
day  standard, s  for  mono^'hrome  pic¬ 
tures. 

Because  i*f  the  fact  that  all  sizes 
of  tulx*.s  will  have  the  same  numlier 
of  tlot.s,  prixluction  techniques  are 
exp«vted  to  be  simpler  for  larger- 
sued  tulx's. 


Ripplf*  Tank  for  Phase- 
Front  Visualization 

Calculation  or  experimental  de¬ 
termination  of  the  effects  of  an¬ 
tenna  systems  alterations  on  phase- 
front  conflgnrationa  art  usnally 
very  tedious.  The  Naval  Research 
Ijiboratory  has  developed  a  sub¬ 
stitute  for  such  computations  by  ex¬ 
tending  the  ripple-tank  technique 
used  previously  for  the  demonstra¬ 
tion  of  certain  two-dimensional 
phenomena  of  physical  optics.  A 
.simplified  schematic  of  the  system 
is  .shown  in  Fig.  1. 

Kifuipment 

An  audio  oscillator  is  the  heart  of 
the  instrument.  Its  output  is  di¬ 
vided  between  the  ripple-forming 
transducer  and  a  stroboscopic  light 
chopper  wheel  in  such  a  way  that 
the  waves  on  the  surface  of  a  thin 
film  of  water  appear  to  be  motion¬ 
less. 

The  image  of  the  waves  is 
cast  upon  a  ground-glass  screen  by 
shining  the  synchronously  chopped 
light  through  the  waves  which  act 
like  cylindrical  lenses  casting  sta¬ 
tionary  light  and  .shadow  patterns 
in  accordance  with  the  phase-front 
pattern  set  up  in  the  ripple-tank. 

The  Navy’s  version  is  mounted 
in  a  six-foot  high  rack  with  the 
ground  glass  screen  at  eye  level  for 
easy  observation.  The  ripple  tank 
is  eleven  inches  square,  and  the 
water  film  u.sed  is  approximately  a 
quarter-inch  thick.  The  number  of 
holes  in  the  chopper  wheel  depends 
on  the  problem,  since  it  is  some¬ 
times  desirable  to  light  every  other 
pha.se  front  and  sometimes  there  is 
cause  to  light  each  phase  front 


FIG.  1-  Basic  compensnts  ol  ths  NRL 
rippis  tank  lor  Tlsual  study  ol  pboso 
Ironts 
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Laboratory  Instruments  for  TELEVISION 


Type  202-B 

FM  SIGNAL 
GENERATOR 

Frequency  Range 
54-216  me. 

Additional  coverage  from 
0.4  to  25  me.  with  accessory 
UNIVERTER  Type  203-B 
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FM  SIGNAL  GENERATOR 
Type  202-B 

The  Type  202-B  FM  Signal  Generator  is  specifically 
designed  to  meet  the  exacting  requirements  of 
television  and  FM  engineers  working  in  the  fre¬ 
quency  range  of  54  megacycles  to  216  megacycles. 
Following  ore  some  of  the  outstonding  features  of 
this  versatile  instrument: 

RF  RANGiS  S4-I0t.  IOR-316  me.  0  S%  aecuroxy. 
AUo  <ev«ft  0-4  me.  !•  23  me.  with  •<c««»ofy  203-6 
Uniw»rt«r. 

VERNIER  DIAL-.  24.1  g««r  rott«  with  mom  fr«qwtncy4i«l. 
FREQUENCY  DEVIATION  RANGES  0-24  kc..  O-RO  kc  . 
0-240  kc. 

AMPLITUDE  MODULATION:  Conlinwoucly  voriobl* 
0-50%,  colibrotod  of  30%  and  50%  pomtt. 
MODULATING  OSCILLATOR:  Eight  mtornol  modulating 
froqu«n<t«»trom50cycl«»to  1 5  kc.  ovoilohU  for  FM,  AM 
RF  OUTPUT  VOLTAGE;  0  2  voH  to  0.1  microvoh  Out¬ 
put  impodonce  26.5  ohms 
FM  DISTORTION:  L«tt  thon  2%  ot  75  kc.  doviotion. 
SPURIOUS  RF  OUTPUT:  All  spunouc  RF  vohogat  30  db 
or  mor«  bolow  fundomgntol. 

If  you  have  an  FM  or  television  instrument  requirement, 
let  us  ocquaint  you  with  fuM  particulars  and  technical 
data  concerning  the  Type  202*6  FM  Signal  Generator 
and  Type  203-6  Univerter. 


DESIGNERS  AND  MANUf ACTURItS  OF  THE  Q  MITfR  •  OX  CMi 
FREOUENCY  MOOUiATEO  SIGNAL  GENERATOR  MAT  FREOU 
GENERATOR  AND  OTHER  DIRECT  READING  INSTRUMENTS 


UNIVERTER 
Type  203-B 


AVAILABLE  AS  AN  ACCESSORY  is  the  203-B 
Univerter,  a  unity  gain  frequency  converter  which, 
in  combination  with  the  202-B  instrument,  provides 
the  additional  coverage  of  comntonly  used  inter¬ 
mediate  and  radio  frequencies. 

R.  F  RANGE:  0.4  me.  to  25  me.  (0.1  me.  to  25  me.  with 
no  corriot  doviofion). 

R  F  INCREMENT  DIAL:  ^  250  kc.  in  10  kc.  incr«mont«. 

R  F  OUTPUT:  0  1  microvoH  to  0.1  voH,  «  1  db  Also 
opproaimotely  2  volts  mosimum  (uncolibrofod) 

OUTPUT  IMPEDANCE:  Approiimotoly  60  ohms  of  0  I 
voH  lock.  470  ohms  ot  2  voH  pin  jock. 


BOONTO^  RADIO  ^ 
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the  surface  of  the  water.  The 
crest-to-trouRh  amplitude  of  the 
waves  decrea.ses  linearly  as  the 
di.stance  from  the  transducer,  as 
might  be  expected,  for  a  single  iso¬ 
tropic  exciter  radiating  in  two 
dimensions. 

The  instrument  is  also  usable  for 
single-pulse  studies,  and  when  used 
with  models,  the  reflection  of  radar- 
type  waves  from  the  surfaces  of 
certain  objects  can  also  be  studied 
visually.  The  ripple  tank  was 
shown  at  the  Navy  exhibit  at  the 
recent  IRK  P'ngineering  Show’  in 
New  York,  and  a  description  of  an 
earlier  experimental  model  is  pre¬ 
sented  in  NRL  Report  SS.'iO. 


in  the  photograph  was  designed  for 
an  index  of  refraction  of  about  0.55, 
and  was  made  of  f-inch  thick  brass, 
milled  with  .12  slots  spaced  A-inch 
on  centers.  The  slots  were  0.040- 
inch  wide  and  3  32-inch  deep,  and 
the  concave  side  has  a  radius  of  li 
inches.  Since  there  is  no  possibil¬ 
ity  of  interference  between  the  back 
radiation  of  the  primary  pattern 
and  the  secondary  pattern  in  the 
case  of  the  waveguide  lens,  the  side 
lobe  structure  due  to  this  cause  is 
absent.  Appreciable  reflection  from 
the  first  surface  is  evident. 

The  transducer  is  actually  a  mag¬ 
netically  driven  pin  point  which  is 
brought  into  physical  contact  with 


riG.  2  Tfplcpl  probtpms  tuilobU  lor 
rippio  fottb  study  tncludo  tho  olfoctt  of 
wavoquklo  lonsot  on  phot#  Irontt 


Krrliiii^ulur  <>«‘nrrulor  fitr  Hiologirul  Stiidie 


twice,  thereby  giving  the  etTi*ct  of 
doubling  the  number  of  phase 
fronts. 

.\  photograph  of  a  typical  study 
is  shown  in  Kig.  2.  It  demonstrates 
two  interesting  phenomena.  In  the  Kor  NtJlVK  and  muscle  stimulation, 
first  place,  two  transducers  .ire  lie-  <>iie  method  frequently  used  is  the 
ing  used  in  close  proximity  to  one  apidication  of  a  negative  rectang- 
another.  This  illustrates  the  char-  ular  pulse  to  a  small  search  elec- 
acteristics  of  multielement  antenna  trode  with  resjiect  to  a  large  indif- 
structures.  This  study  also  stimu-  ferent  electrisic  (usually  at  ground 
lafes  some  asiwcts  of  VV.  K.  Kivk’s  potential).  The  instrument  de¬ 
metal-lens  antenna.  The  lens  shown  scribed  is  ideally  suited  for  this 


By  John  W.  Moorz 

f'hpatCB  D^nrtmi^nt 
Medical  College  of  Virginia 
Kichmondt  V'irpinia 


sort  of  work  and  has  been  extens¬ 
ively  used  in  current  and  voltage 
transient  studies.  It  has  been  giv¬ 
ing  trouble-free  service  for  over 
two  years,  producing  pul.ses  at  con¬ 
tinuously  variable  repetition  rates 
of  i  to  400  cps  and  continuously 

(Continued  on  p  III) 
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BiAsco  tnioot 


Rpcionpular  maoo  q«nprotor.  rp#dbock  loopi  choicp  of  curronl  or  voltaqo  output,  with  puUot  continuously  varioblo  ovor  wtdo 
ranqo  of  Iroquoncy  and  durafloa  tor  maKimum  fUsibiUty  In  •icttotion  ol  norros  and  muacUt  at  wtU  at  tor  obttrtatton  ot  tltctrical 

trontitntt  throuqh  bloloqicat  tytttmt 
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Designed  for  industrial  microfilming  requirements 
: , . . .  .fcdlagEmipIlii  Micro-File  Equipment 


TO  CONDENSE,  PRESERVE,  PROTECT  YOUR 
DR  A  WINGS...  THE  KODAGRAPH  MICRO-FILE  MACHINE 

I’l.ur  .<11  in^  (li  .<\\  iiii;  (III  tlic  (o|)\ lx  1.11(1  .  .  .  imu  h 

.1  Icxit  suiuh  . . .  .iiul  ilic  in.K  hiiic  dixs  ihc  itsi  — 

lii'>i.iiit.iiR'i)iiNl\.  it  t.iko  till  |>i(iui(.'  .It  nu'.it  i<(liuii()n 
.  .  .  .iil\.iii((s  ilic  film  ...  is  i(  .i(|\  fill  ihi  IK  M  (li.iwiii^. 

Ill  this  iii.iiiiu'i  Mill  i.iii  i(((ii(l  (liKuincnis  l.iiKi'  or 
sin.ill  —  IxiiituI  III  iiiilxiiinil.  Dll  ii  (iiiivciiii  III  K  ...  s|M't'(lilv 
.  .  .  \vlu  iK  \(  I  lIlc  <l(  iii.iikI  .11  iscs. 

4  dilTerent  models  now  available 

kiMl.i‘.;i.i|ili  MiiiiiliK  M.k  liiiK  s  mi'cl  ihi  unit  i.iitv>((il 
i(  ijiiiK  Mil  Ills  ill  ('ii<;iiK Cl  iii^  (li  |i.ii  iiiu'iiis  ...  .111(1  ill  die 
li(  Id.  I  .uli  is  a  |iii(isi(iii  tii.K liiiic  . . .  dcsi^iii'd  liv  Kodak 
iii.idi  l)\  Kiid.ik  1(1  >4i\(  \(ni  ilu  sc  ,i(l\ .llll.l•4(  s 

•  ^(lll  (.III  ikI.iiiii  ^  ail  vaiiii  lilinji  s|i.i(c  .  .  mil  iiililiii  iild 

II  I  (lids  ...  llicii  ilcslKiv  llidii,  it  Mill  wish 

•  Vllll  (.III  |llll\l(l('  IiI.IIkIi  allllKS.  I('|l.ll|  (|(  lulls  Wllll  I  I  llll|  I.K  I , 
(lll|lll(.ll('  l('(lll(ls  (III  llalsllut  IIIK  llltlllll. 

•  ^llll  ( .III  siiii|ilit\  icli  ii'tii  (' wi II  k  .  flic  Mild  liiiimi  III  'I’lmiii 
film  ri  I  mils  .11  Mini  liiicci  lips  K  .iilslm  iiiiiiii  ili.iK  ics  k  w 

III  ihi  KiMl.iiii.ipli  I  iliii  Ki  .nil  I 


To  view  your  microfilm  records 
in  the  office  .  .  .  the  Kodogroph 
Film  Reader,  fjili  iiii.iki'  is  cii 
l.iiK<il  sh.irp  amt  ili.ir  .  rass  in 
irail  and  i  hci  k  .  nil  a  s|M'(ial 
KII I  II  litllrd  (ICIMIIK  siicrii  \nll 
laii  s|Mid  llic  liliii  liniii  iiti.i|>r  in 
linage  Kcl  all  ihc  mini iii.ilinii 
Mill  IK  I'll  —  i{.mi  kis 

To  view  your  microfilm  records 
in  the  field  .  .  .  the  Kodagroph 
Portoble  Projector,  ^nn  i.iii  tiasli 
Miiir  irinids  nil  ans  sa  ica'ii  an  IikI'I 
inlaiicd  wall  .  .  .  iii.i|;iiiIk'iI  at  ill 
iiK  iisiniis  up  In  scscial  iiiiii  s  l.iti’i  i 
lli.m  the  niiKinal  it  iici ('ss.ii\  li  is 
I niiM'iiii'iil  In  lain  wniilis  niiU 
Iwclsc  |Miuiiils  r 

To  make  enlargement  prints  from  I 
your  microfilm  records  .  .  .  the  * 
Kodagroph  Micro-File  Enlarger.  ! 

li  piislitii's  ptmis  nt  iii.isiiimiii  li-^  I 
ilulin  sn  sli.iip  ili.it  tli<-\  I  an  Ih'  I 
iisi'd  as  I iilri iiiril  i.iK's  in  iIik  iI  I 
piiHcssa.i  liliiipiml  iiiai  Iiiiiis  | 

*■  Amiiik"  |.  rt  Irntir  »•  anA  | 

EASTMAN  KODAK  COMPANY  | 

Industrial  Photographic  Division  j 

Rochester  4,  N.  Y.  I 


In  weighing  the  advantages  nl  inslalliiiK  a  kndaKiapli 
MuioHIc  M.i«hiiu‘  III  ^oiii  (11^1111^1111^  (Upaitnu'iil 
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NEW  PRODUCTS 


EDITED  by  WILLIAM  P.  O  BRIEN 


raiiKe  dial  provides  an  accuracy  of 
:±;  1.0  mv  plus  0.1  percent. 


Talaviaion'a  Rapid  Strid*  Forward  Londa  Impotua  to  Roccivar 
Tubaa  and  Parta  Production  .  .  .  Tamparatura  and  Shock  Pro¬ 
taction  Loom  oa  Vital  Factora  in  Equipmant  Daaign  .  .  .  Drift  ia 
Toward  Widar  Fraquancy  Ranqaa  for  Taat  Apporahia 


miniature  beam-power  amplifier  in¬ 
tended  for  use  a.s  the  audio  power- 
output  tube  in  television  and  small 
radio  receivers.  When  operating 
with  a  plate  voltage  of  150  v  and  an 
input  signal  of  8.5  v  (>eak,  2.2  watts 
of  out|iut  power  can  be  realized 
with  10-percent  distortion.  The 
6UW6-GT  and  25By6-GT  beam- 
power  amplifier  tubes  are  intended 
for  use  as  horizontal-deflection  am¬ 
plifiers  in  television  receivers. 
.Maximum  ratings  of  the  tubes  in¬ 
clude  a  plate  dissipation  of  10.9  w, 
a  plate  current  of  100  ma  and  a 
The  LaPoinTE  Put-srOMOl-l)  (.'orp.,  Jieak  Iwisitive  surge  plate  voltage  of 
Unionville,  Conn.  With  the  Vee-I)-X  .5,000  v. 
antenna  switch  it  is  not  necessary 
to  attach  a  .separate  transmission 
line  every  lime  a  different  antenna 
is  to  l»e  u.sed.  Hy  turning  the  knob 
the  viewer  cun  change  over  from 
one  antenna  to  another.  The  unit 
is  also  useful  fur  tv  dealers  when 
demonstrating  more  than  re- 
from 

a  pre- 

leakage,  and  a  terminal 
the  rear  which  accommodate 

to  the  receiver. 


The  Heath  Co.,  Benton  Harbor, 
Mich.,  is  introducing  a  new  vacuum- 
tube  voltmeter  kit.  Positive  auto¬ 
matic  meter  prote<tion  on  all  func- 
tion.s  is  given  by  the  electronic  a-c 
voltmeter  and  push-pull  d-c  volt¬ 
meter  circuit.  The  2(»0-/ia  unit  u.ses 
Alnico  V  magnet  for  fast,  accurate 
readings  and  one-percent  precision 
ceramic  divider  resistors.  It  in¬ 
cludes  24  complete  ranges,  and  the 
meter  pointer  can  In?  offset  from 
zero  for  f-m  and  tv  alignment. 


Trir  .\nl«‘tina  Switrli 


IVrrisioii  I’olnilioiiiflrr 

SOfTHWE-STERN  INPISTRIAI.  KUEC- 
TRONic  Co.,  2X31  South  Oak  Koad, 
Houston  19,  Texas.  The  new  model 
P-2  privision  electronic  potentiome¬ 
ter  makes  iH)tential  measurements 
ois.  high-impedance  eUvtrochemical 
cells  *tr  electronic  tubes  and  cir¬ 
cuits.  It  is  suitable  for  me.asuring 
potentials  from  0  to  3  volts  in  three 
ranges,  t'urrent  flow  in  the  meas- 
urs*d  circuit  is  less  than  10  “  am¬ 
peres,  making  it  suitable  for  u.se 
with  glass  electrodes.  .\  built-in 
standard  cell,  combined  with  a  0.1- 
percent  potentiometer  and  dual- 


.Miiiiuliin*  K«‘rlifier  Tiibo 

Sylvania  Ki-ectric  Proim  rrs  Inc., 
.500  Fifth  Avenue,  New  York  18, 
N.  5’.  Tyt>e  1V2  miniature  high- 
voltage  half-wave  rectifier  is  de¬ 
signed  for  television  receiver  pulse 
nvtifying  systems  and  voltage- 
doubler  circuits  for  magnetically 
detlected  10  and  12-inch  viewing 


IVIc  |{«M-«*ivin^  I'iiIm'o 

Genkrai.  KEEmtiC  Co.,  S<-hem‘c- 
tady,  N.  V  ,  has  announced  three 
new  tiiU's  designed  mainly  for  tele¬ 
vision  riveivers.  The  O.VSo  is  a 
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POWIt  TUlf  DIVISION 
Woltham  S4,  Moatacliu**tts 


H  (D 


I  COMMERCIAL 
MICROWAVE  POWER 


QK-217 

★  1500  watts  continuous  power  at 
2450  megacycles. 

★  Efficiency  50' <. 

•k  Unipotential  indirectly  heated 
cathode. 

★  Integral  magnet  construction. 

★  Pre-plumbed. 


QK-174A 

F«M  communications  magnetron 

★  Tunable  1990-2110  megacycles. 

■k  Frequency  modulation  15  mega¬ 
cycles. 

★  Power  100  watts. 
k  Efficiency  35/». 


Aifo  a  complete  line  of  low  power  klyilront  from  6  millimeters 
to  30  centimeters  and  pulse  magnetrons  both  high  and  low  power. 

Data  availabla  on  raquast 


r. 


% 


Ktiuiii(*i4  !<>uli‘4i  RfHiHltirn 

Haki»wick,  HiNiM.F,  Inc.,  40  Her- 
mon  St..  Newark  5,  N.  J.  The  new 
blue-itray  enamel  cnatintt  on  the  re- 
liNtam  illustrated  gives  greater 
protection  throughout  the  most 
rugged  .service.  Fixed,  ferrule  and 
tIat-ty|M>  resistors  are  es|)ecialiy  de¬ 
signed  and  manufacture<l  in  accord¬ 
ance  with  JAN-R-26A  specifica¬ 
tions.  Write  for  the  recently  pub¬ 
lished  resistor  bulletin. 


Marker  Generator 

Approved  Kucctronic  Instrument 
CORP.,  142  Liberty  St.,  New  York, 
N.  Y.  Model  A-450  marker  genera¬ 
tor  is  a  precision-built  tunable  oscil¬ 
lator  providing  a  marker,  modu¬ 
lated  or  unmodulated,  for  indicating 
fre<iuenciea  on  a  displayed  fre- 
(juency  response  of  a  television  or 
any  wide-hand  i-f  amplifier  when 
u.sed  with  u  sweep  generator  and  an 
oscilloscoiH*.  Frequency  range  is 
ID. 5  to  40  me,  accurate  to  0.5  per¬ 
cent  or  better.  The  unit  operates 
on  115  volt.s,  60  cycles. 


Siiliiiiiniatiirt*  I  riiNlrs 

Syi.vama  F.i.Krnin'  rKoiuKTs  Inu.. 
.'lOO  Fifth  Ave,,  New  ^  ork  18,  N.  Y. 
Type  ni<‘diurn-mu  triode.  suit¬ 

able  for  t'las.s  .\-aniplifier  applica¬ 
tions.  is  I  :$  in  long  and  0  31  in.  in 
diameter.  I'nder  typical  oi>erating 
conditions  the  tulie  will  have  a 
transconductance  of  2,700  umhos 
and  an  amplifuation  factor  of  20. 
Maximum  rated  plate  (lii-^ipation  is 


Piute  Cirriiit  Relays 

Potter  &  Brumfield  Mfg.  Co., 
Inc.,  Princeton,  Ind.  The  new  de¬ 
sign  of  the  series  LC  plate  circuit 
relays  includes  molded  bakelite  coil 
bobbin-s  with  solder  terminals  on 
the  coil  periphery.  This  provides 
breakdown  insulation  up  to  2,500 
volts  rms,  and  the  added  space  in 
the  bobbin  allows  windings  up  to 
40,000  ohms.  The  series  requires 
only  90  milliwatts  for  reliable  op¬ 
eration  and  the  A  silver  contacts 
are  rated  at  5  amperes. 


Pani‘1  lll••lrlllll«■Ilts 

M.ario.v  Ft  kutrioai.  Instrument 
Co.,  Manche.ster,  N.  II.  The  rugged- 
ired  jmnel  instruments  illustrated 
feature  high  shtK'k  testing  when 
subjected  to  2,000  foot-pound  blows 
in  ea4-h  of  three  orientations  with 


l  iny  I’V  RcrcivtT  Rertificr 

Sylvani.a  Klectric  Produits  Inc., 
500  Fifth  Ave.,  New'  York  18,  N.  Y. 
Type  1X2  is  a  double-ended  minia¬ 
ture  high-voltage  rectifier  tube  de¬ 
signed  for  use  with  r-f  flyback,  and 
60-cycle  types  of  power  .supply  for 
television  picture  tube  anodes. 
Ratings  are  as  follows;  filament 
voltage,  1.25;  current,  200  ma; 
maximum  peak  inverse  plate  volts, 
15.000;  maximum  peak  plate  cur- 

iCoAttnucd  on  poge  210) 


tubes.  It  has  a  peak  inverse  plate 
voltage  of  7,500,  a  peak  plate  cur¬ 
rent  of  10  ma  and  an  average  plate 
current  of  0.5  ma. 


1  watt  and  plate  resistance,  7,400 
ohms.  Type  5645,  a  high-mu  triode, 
under  typical  operating  conditions, 
has  a  transconductance  of  2,400 
.amhos,  an  amplification  factor  of  70 
and  a  plate  resistance  of  29,000 
ohms.  Maximum  rated  plate  dis¬ 
sipation  is  0.3  watt.  Both  types 
have  6.3-volt,  150-ma  heaters  and 
flexible  leads. 


respect  to  direction  of  applied  blow. 
New  hair  springs  reduce  zero  shift, 
raise  fatigue  point  and  eliminate 
deformation  under  shock.  Hermetic 
sealing  of  the  reduced-weight  unit 
gives  complete  weather  protection 
in  any  climate. 


From  all  parts  of  the  country— from  users  in  every  branch  of  the  recording 
art— hundreds  of  reports  have  come  in,  commenting  on  the  performance  of 
Audiotape.  The  typical  comments  quoted  below  speak  for  themselves. 

If  you  haven't  tried  .\udiotape  yet,  why  not  see  for  yourself  just  what  it 
can  do  to  improve  the  quality  of  your  tape  recordings?  Your  local  Audio¬ 
tape  and  .\udiodisc  dealer  will  be  glad  to  fill  your  requirements.  Or,  write 
to  .Audio  Devices  for  a  free  20()-foot  sample  reel  of  either  pa{ier  or  plastic 
base  .Audiotape.  It  will  speak  for  itself. 


\  *■•  flna  that  your 

^  plastic  Audlotapa  aaats  our  ro¬ 
ll  qulrsaants  far  bsttsr  than  tha 
t  othars  oa  aaro  using.  Ws  ssra 

B  bothsrad  alth  fluttsr  bafors,  but 
*  '  now  It  aaaaa  that  our  discs  so  du- 
>  ^  pllcats  fros  taps  ars  or  such  battsr 
y,:  tonal  quality.* 


*I  havs  taatad  tha 
saaplas  on  savaral  racordara  undsr 
various  conditions.  Both  papar  and 
plastic  basa  provsd  to  ba  as  rina  as 
any  1  havs  yat  usad--cood  fraqusncy 
rangs  and  aspsclally  los  nolss 
Isvsl  llnharsnt).* 


*Hava  found  your 
taps  tha  bast  for  ay  rscordar.  Vary 
los  nolaa  Isval  and  vary  unlfora 
charactsrlstlcs  ars  Its  outstand¬ 
ing  qualltlss.  Pries  la  also  at- 
tractlvs.* 


^  i!  d 

"■a  fipul  4(u4lAtAn«  T  *■« 


'Bs  find  Audlotapa 
to  ba  tha  bast  so  far  obtalnabla 
Thsrs  IS  lass  dust,  dirt,  and  grit 
accuBulatlon  fros  this  taps  cos- 
parad  to  othars- -as  a  rssult  our  sa- 
chlna  runs  at  sors  constant  spaad  * 


d  dUrcc 

*Ws'vs  coaparsd 
Audlotapa  alth  tha  taps  sa'vs  baan 
using  and  oars  isprsssad  alth  tha 
fldallty  and  los  nolsa  Isvol.  Tha 
output  for  a  constant  Isvsl  1000 
cycla  Input  Is  rssarkably  good, 
shooing  unlfora  coating.* 


'■a  ars  using  No. 

12S1  to  racord  sound  tracks  for  our 
aducatlonal  fllaa.  So  find  tha  prod¬ 
uct  vary  satisfactory  and  particu¬ 
larly  appraclats  tha  flat  taps  that 
doss  not  huap  aaay  froa  tha  hsad  In 
tha  alddla.* 


*I  aa  happy  to  ra- 
port  that  of  savaral  brands  of  taps 
triad,  Audlotapa  has  ths  loaast 
conslstsnt  nolss  Isvsl.  Ovar-all 
rssponss  Is  rsaarkably  conslstsnt 
for  all  parts  of  aach  rssl.* 


*I  find  that  this 
taps  axcals  all  othar  aakss  nos  on 
tha  aarkst  In  qulstnass,  rangs,  and 
aasa  of  handling.  On  tha  strsngth 
of  ths  last  taapla,  havs  dlsposad  of 
all  othar  aakss  and  as  nos  using 
only  Audlotapa.* 


’Ss  havs  usad  vari¬ 
ous  tapas  In  our  school  sork  hara 
and  raally  knos  that  yours  Is  sveond 
to  nons.  You  can  axpset  an  ordsr 
froa  us  shortly.* 


*Ss  ars  vary 

plsassd  sith  your  Audlotapa  saaplas. 
Nolsa  lavsl  vary  los  and  quality 
sxcsllsnt .  Ss  usa  It  shsnsvsr  a  good 
raproductlon  is  dsslrsd.  Sa  find 
your  taps  and  your  discs  bast  In  tha 
flald.* 


•  (L 

*Ss  ars  dalightad 

'Rssults  froa  tapas 

*Thanks  for  tha  Au- 

stth  tha  plastic  basa  saapls  and  In 

tsstsd--axcsllant.  Los  nolsa  Isvsla 

diotap#  saaplas  Vs  ars  using  your 

tha  futurs  plan  to  ordsr  It  sxclu- 

--los  distortion.  Sasas  to  ba  lass 

plastic  bass  taps  axcluslvaly  for 

[.  slvsly.  In  spasch  sork  fldallty  is 

capstan  sllppaga  than  othar  tapas. 

ths  original  rscording  of  our  radio 

vary  laportant,  and  ss  fasl  that 

Attractlvs  prlcss.  All  futurs  pur- 

prograas.  Ss  find  that  thsrs  la 

ths  plastic  Audlotapa  is  tha  bast 

chasas  by  us  sill  Ineluds  Audio- 

practically  no  loss  dubbing  froa 

sa  havs  triad  * 

taps* 

taps  to  discs.* 

"Excallant  tapa-- 
auch  lass  fluttsr  dus  to  Its  abil¬ 
ity  to  fit  hsad  contours  bsttsr.  All 
of  our  nas  tapas  sill  bs  Audlo- 
tapas.* 
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AUDIO  DEVICES,  INC. 

444  MADISON  AVf.,  NEW  YOIK  7J,  N.  T 
CiHct  tOClE  IMTCtNATiOMAl.  IS  Em«  U.,  I*,  N.  T. 


producintr  Ktandurds  prior  to  this 
were  adopted  at  the  1949  NAB  con¬ 
vention.  The  standard.^  apply  to  all 
types  of  recording  and  reproducing, 
and  serve  as  engineering  guides  to 
manufacturers  as  well  as  recording 
engineers  and  audio  specialists. 

New  standards  proposed  are  de¬ 
signed  to  standardize  magnetic  tape 
reels,  hubs  and  flanges,  so  that  tape 
may  be  played  more  satisfactorily 
on  all  makes  of  equipment.  After 
approval  by  the  NAB  board  of 
directors  the  new  .sections  will 
l)e  incorporated  in  the  printed 
Standards. 


NEWS  OF  THE  INDUSTRY 


EDITLD  by  WILUAM  P.  O'BRIEN 


New  Mirrowave  Inslallatioii 


land-Vancouver  to  Seattle,  with 
loops  to  Chief  Joseph  and  Grand 
C/Oulee  dams  and  Spokane,  and  east 
from  Portland  to  McNary  Dam  and 
eventually  from  Spokane  to  Hungry 
Horse  Dam  and  from  Portland  to 
Kugene,  Ore. 

Microwave  radio  is  ex|:)eited  to 
to  effect  substantial  savings  in 
maintenance  and  operating  costs 
through  instant  detei’tion  of  trans¬ 
mission  faults  before  extensive 
damage  results,  and  greatly  curtail 
serious  system  outages  through  de- 
t*>ction  ami  o|)erating  facilities. 


One  of  the  largest  microwave  in¬ 
stallations  in  the  country  will  pro¬ 
vide  mralern  protective  and  operat¬ 
ing  devices  for  network  transmis¬ 
sion  facilities  over  the  Bonneville 
power  system  in  the  Pacific  North¬ 
west.  A  contract  for  the  system 
e<juipment  ha.s  l>een  awarded  by 
the  Bonneville  Power  Administra¬ 
tion  to  the  Philco  Corp.  of  Philadel¬ 
phia  on  a  bid  of  $r>:t:t,492. 

The  system  will  link  all  major 
dist>atrhing  centers,  substation? 
and  federal  power  plant.?  in  the 
Pacific  Northwest  with  voice  com¬ 
munication.  relaying,  telemetering 
and  fault-location  channels.  Con¬ 
struction  of  six  microwave  towers 
and  substations  for  initial  installa¬ 
tion  of  equipment  l)etween  Port¬ 
land,  Vancouver,  Wash.,  and  Seattle 
load  and  dispatching  centers  is 
nearing  completion. 

.Microwave  terminal  and  way  sta¬ 
tions  will  Im*  located  at  Bonneville 
substations  and  dispatching  centers 
near  Vancouver.  North  Bonneville, 
Trinidad,  Snohomish,  Coulee  City, 
S{M)kane  and  Vernita,  Wa.sh.,  and 
Portland  and  Troutdale.  Ore. 

Major  {K)wer  grids  to  l>e  provided 
with  microwave  facilities  include 
high-voltage  facilities  from  Port¬ 


Kli'clroiiir  < 

.\  THRra';-DAY  conference  sponsored 
by  the  AIEK,  IKE  and  RMA,  with 
the  coo{)eration  of  the  military 
services,  the  Re.search  and  Develop¬ 
ment  Board  of  the  Department  of 
Defense,  and  the  Nutiruial  Bureau 
of  Standards  will  be  held  .May  9  to 
II,  at  Wa.shington,  D.C. 

Purpo.se  of  the  conference  is  to 
ili.scu.ss  improv»‘d  quality  compo 
nents  for  greater  dependability  of 
radio-electronic  rHiuipments,  uni¬ 
tized  packaging  a.s  a  meatus  of 
simplified  maintenance,  miniatur¬ 
ization,  and  circuit  elements  suit- 
.able  for  unit  package  design.  Dis- 
cu.ssion  will  be  from  the  viewpoint 
of  military  equipment.?,  commercitil 
.aviation,  industrial  instrument  and 
control.  Commercial  radio  and  tele¬ 
vision,  and  mobile  communications 
equipment.?. 

.Advance  registration  for  the  con¬ 
ference  may  be  obtained  by  sending 
$2  to  A.  E.  Zdoby.sz,  Bureau  of 
.Aeronautic.?,  Building  W,  Room 
1W91,  Navy  Department,  Wa.shing- 
ton  2.">.  D.  C.  Reservations  for 
copies  of  the  conference  report  may 
1h'  made  before  May  9  through  A.  E. 
Zdobysz,  conference  treasurer,  or 
through  R.  S.  Gardner,  .AIEE  head¬ 
quarters.  .3.3  W.  39th  St.,  New  York 
18.  N.  A'.,  either  before  or  after  the 
conference. 


\  \|{  KiM'oriling  and 
KepnHliiriti^  Standards 

I.F.ADiNi;  recording  engineers  of  the 
nation  met  with  the  full  National 
Association  of  Broadcasters’  re¬ 
cording  and  reproducing  standards 
committee  in  Chicago  on  April  15, 
at  the  close  of  the  Engineering  Con¬ 
ference  portion  of  the  28th  Annual 
NAB  Convention. 

The  meeting  was  held  to  consider 
adoption  of  additional  recording 
and  reprcnlucing  standards,  mainly- 
devoted  to  magnetic  tape  recording. 
Most  recent  N.AB  recording  and  re- 


r>u»K»l.O  V 
.-.v  y 


Itidiistrial  Ft‘ll<»wshi|i? 
in  KltN'Iroiiir^ 

.A  Nf.MBER  of  graduate  and  ad¬ 
vanced  research  fellowships  are 
otTered  by  MIT  for  study  and  re- 


P*raitft»ion  *o  rsproduc*  th#  ab<'T*  map  wos  qivpa  by  TpiprUion  Digest  with 
AM  FM  Rppore., 
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Complete  systems  . . .  built  from  your  own  blueprints,  or  designed  and  developed 
irom  an  idea. 

Modern,  up-to-the-minute  U.H.F.  facilities  are  available  to  convert  these  designs 
into  complete  assemblies  fabricated  to  do  the  fob  dependably.  Quantity  no 
problem,  and  competent  understanding  of  government  contract  procedures. 


MVlf  Ol^*”**"^* 


A  LAVOIE  Facilities  Report  may  be  had  if  you  will 
address  us  on  your  letterhead,  or  a  consultation  will 
be  arranged  to  suit  your  convenience  .  .  .  without 
obligation. 


•  o' •' 


..VC. 

'vr- 
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RADIO  ENGINEERS  AND  MANUFACTURERS 

MORGANVILLE.  N.  J. 


Specialists  in  the  Development  and  Manufacture  of  UHF  Equipmeni 


COMMUNICATIONS  AIRCRAFT 
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iM-arth  III  the  fu-ld  of  flwtronic.i.  I 
Thi-y  ari*  kiioMn  a*  Industrial  PVl- 
lowshi[i«  in  Kl«*ilronits  and  ar«* 
'Ii<in«>r»-d  jointly  by  a  »rroup  of  in¬ 
dustrial  orKanizatiiins  ronccrned 
with  thn  Hilvanci'iiwuit  of  elortroiiics 
and  its  a|i(dii'iitions. 

Aptdicanti*  must  satisfy  thi-  rt-- 
•|uiM-mrnts  for  admission  to  the 
yiaduati-  srhool  on  rwommendation 
of  th#-  I  l^•Ilar1mt•nt  of  Physics  or  the 
l»<  I)arlmiuit  of  Klci  trical  F^nirinper- 
iiir.',  Ki‘i'i|>icnts  of  such  fellowships 
\sill  pursue  proirrams  of  study  and 
rcsi-arch  Icadintr  toward  adsanci-d 
academic  dejrrees  in  idiysics  or  elec¬ 
trical  eniririe«-rin»r.  It  is  exjwcted 
that  the  area  of  s|i<‘ciaiizution  of  a 
l•■ellov^  will  fall  within  tin*  Held  of 

electronics 

There  will  Ih-  awarded  a  few  Ad- 
\aiued  K«-seaich  Fellowships  to 
candidates  pos^t'ssiny  the  Ph  1). 
ileifiei-  or  its  e<|ui\alent  who,  witli- 
oiit  eniolliny  as  graduate  students, 
wish  to  pursue  aihanced  studies 
and  research  in  elis'tronics  at  ,MIT. 

Hecijjients  of  ;i  rrradiiate  student 
fellowship  v\ill  he  avsarded  a  sti- 
i>end  varviny  hetween  $l,2Ui»  and 
$l,H»Mi  accordiny  to  their  eX|M>rience 
and  ipialiticatioiis,  and  in  addition 
w  ill  he  yranted  a  credit  to  meet  the 
tuition  fee  Advanced  research 
fellowships  will  ranye  from  $2,  KMI 
to  $tt,»;oi)  accordiny  to  the  (jtialitii  a- 
I ions  of  the  recipient. 

Applicants  for  an  industrial  fel¬ 
lowship  in  electronics  should  coiii- 
municah'  with  the  liinvtor,  Ue- 

•  •ari  ti  l.ahor.itoi'V  of  KU'ctroiiics. 
Application  slioiild  he  made  at  least 
four  months  prior  to  the  int.'iidisl 
d.ile  of  entrance 


New  M.  'inorv  I  iiIm- 

In \H  «if\tr  M  of  a  ra.Iio  fuh.-  that 
can  I.'memher  wh.it  It  Is  told  and 
re|irmliiie  its  iiifiu'in.it  ion  on  re 
•  piest  w.is  lecenlU  announced  at  the 
IKK  I’onveiitioii  .iiid  K.iilio  laiyi- 
neeriny  .'show  in  \ew  ^  ork  I'ltv, 
hv  enyiiieei  s  from  .M  I  1' 

The  new  tuhe.  which  looks  like  ,i 
yl.i's  .lutomohile  miittler  witli  an 
extra  lujv  cominy  out  of  one  etui, 
h.is  heen  ilevelo|a‘d  for  use  in  a 
hiyh-siHcil  coiniiutiny  machine  now 
under  I'onst ruction  at  .Mi  l'  uiuler 
the  auspices  of  the  Office  of  Naval 
Kesearch. 


MEETINGS 


.Max  .f  5;  19.S0  Uayton  IRE 

Technical  Conference,  UayPm 
Hiltmure  Hotel,  Uayton,  Ohio. 

May  S»  11:  Conference  on  Im¬ 
proved  Quality  Electronic 
t'omjionenta,  1317  K  Strei't 
-N  \V,  Washington,  I),  C. 

May  12  13:  Fourth  annual 
meeting  of  the  Armed  Forces 
Communications  .Association, 
Hotel  Commodore,  N.  V.,  and 
Fort  Monmouth,  S'.  .1. 

May  22  2.');  Parts  Uistrihutors 
.“show.  Hotel  Stevens,  Chicayo. 

.Ii  SE  1  2:  Fourth  National  Con¬ 
vention  and  Fifth  .Midwest 
Conference  of  the  .American 
Society  for  Quality  Control, 
Milwaukee  Auditorium,  Mil¬ 
waukee,  Wise. 

.Ii  Nfc  12-lC;  .AIEE  Summer  and 
Pacific  (leiieral  Meetiny, 
Huntinyton  Hotel.  Pasadena, 
Calif. 

•li  NK  2i>  30:  Annual  Mi-etiny 
ami  nth  flxhihit  of  Testiny 
.Apparatus  and  Related  K<tuip- 
iiienf.  Hotel  Chalfonte-Had- 
doii  Hall.  Atlantic  ('ify,  N.  .1. 


.Aiu.  23  2ii:  .AIEE  Pacific  Gen¬ 
eral  .Meetiny.  Fairmont  Hotel. 
San  Franci.sco,  Calif. 

An;.  27  31:  NEU.A  National 
Convention  and  Exhibition, 
Cleveland  Public  .Auditorium. 
Cleveland,  Ohio. 

.Al’ii.  28  31;  .APCO  National 

Conference.  Hotel  Hollenden. 
Cleveland.  Ohio. 

Sect.  11-23;  I'KSI  Ninth  Gen¬ 
eral  .Assembly,  Zurich.  Switz¬ 
erland. 

•Skit,  13  Hi;  Sixth  .Annua! 
Pacific  Electronic  Exhibit, 
Munici|>al  .Auditorium.  I.ony 
Beach.  Calif. 

Sept.  18  22:  Fifth  National  in¬ 
strument  Conference  and  Ex¬ 
hibit,  Memorial  .Auditorium 
Buffalo,  N.  Y. 

.Seki'.  2.3  27:  National  Electron¬ 
ics  Conference.  Edyewater 
Beach  Hotel,  Chicayo.  Ill. 

(HT.  17-21:  .AIEE  Midwest 
General  Meetiny,  .Netherland 
Plaza  Hotel,  Cincinnati,  Ohio. 


Its  lOO-diyit  memiiry  should  make 
the  tuhe  useful  in  any  comjiuter, 
communication  .ind  information- 
liandliny  systems  usiny  coded  data 
at  hiyh  .speeds.  'I'he  new  memory 
tuhe  will  hold  its  information  in- 
defniiti'ly,  as  lony  as  power  is  .sup- 
|ilied.  It  can  riseive  a  number  to  he 
remcmU'red  in  twenty-millionths  of 
a  second  .mil  yive  one  out,  when 
needed,  just  as  fast  When  it  puts 
a  mimher  into  storaye,  the  tuhe 
sends  liai'k  a  ehei  k  siynal  which 
verities  that  the  correct  number  has 
been  memorized,  rile  tuhe  can  also 
report  on  stored  information  with¬ 
out  erasiny  it  and  old  siyiials  can 
he  cleared  h\  puttiiiy  new  ones  on 
top  of  them. 

Storaye  tubes  of  the  tytu*  des¬ 
cribed  are  imi'ortaiit  in  computiny 
machines  lu-t  .uise  they  can  he  used 
as  notehihiks  ill  which  the  machine 
keeps  track  of  |irohIems.  instruc- 
tiiiiis,  and  partial  answers  in  the 
course  of  a  comi'iitation. 

The  new  tubes  ojierate  hv  storiny 
■  lots  of  eitvtric  eneryy  on  a  round 
-tor.iye  surface.  F.ai  h  tuhe  will  re¬ 
cord  a  choice  of  only  two  diyits 
cither  zero  or  one,  yes  or  no— in 
;my  of  400  different  positions.  The 
develoiimeiit  is  thus  esiiecially 


tailored  to  the  needs  of  that  typi; 
of  computiny  machine  which  solves 
all  its  problems  in  terms  of  so-called 
binary  diyits.  In  such  machines  :t 
numerical  system  involviny  only 
two  diyits  is  substituted  for  the 
familiar  teii-diyit  system.  Conven¬ 
tional  nunilwrs  hiyher  than  0  and  1 
are  represented  hy  combinations  of 
tho.se  two.  The  electrostatic  storaye 
tuhe  miyht  treat  the  number  2  by 
rememheriiiy  an  0  in  one  location 
and  a  1  in  a  different  liHatiun. 

The  storaye  tube  is  built  .some¬ 
what  like  a  television  tube.  A  fast, 
hiyh-voltaye  electron  h*'am  is  useil 
as  the  writiiiy  beam  to  apply  yes  or 
no  voltaye.s  to  a  storaye  surface.  .A 
smaller  stream  of  low -speed  elee- 
trons  eontiniiously  spravs  this  same 
taryet  suifiice  to  hold  the  informa¬ 
tion  from  leakiny  off. 

The  storaye  tube's  memory  takes 
place  on  elivtrical  islands  made  by 
lieryllium  metal  de|)o.sited  on  a  sheet 
of  in.'ulation  in  a  minute  checker- 
lioard  pattern.  The  writiny  beam 
of  the  tube  can  -select  a  small  area 
of  this  storiiy  surface  consistiny 
of  10  to  20  ailiacent  beryllium  is¬ 
lands.  and  apply  either  of  two  vol- 
tayes,  one  meaniny  yes  and  one 

(Continued  on  Qogt  24Sy 
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ENGINEERS,  TECHNICIANS,  HOBBYISTS- 

Here’s  the  most  complete  collection 
of  Germanium  Diode  Applications 


ever  published! 


Here  are  a  few  of  the  40  applications 
explained  in  this  booklet: 

Push-pull  Crystal  Receiver 
Crystal  Video  Detector 
Carrier-Operated  Inverse  Feedback  Circuit 
Tubeless  DC  Amplifier 
Sensitive  Signal  Tracer 


S>Uaiiia's  new  liainl y-sizril  hook. ’"10  I  for 
( MTiiiainiiin  DioWi-s.”  for  llu*  fir-t  liiin‘  all 

the  ino^t  important  applirationx  of  ^ermaniiiin  <li> 
o<lr<<.  In  it,  the  en»in)-er  an<l  teehiiieian  will  fimi 
time-»a\in"  (h^vireo  ami  ^impliliell  eireiiit<i.  Ham-. 
hohh\i-ts  ami  experimenter'^  will  iiml  plan-  for  a 
ho-t  «*f  intere-tinf:  in-trumenis  ami  "ailei-t-,  from 
cr> stal  reeeix er-  to  \ olia<;e ami  fre<piem  x  multiplier-. 


Simple,  elear  explanation-,  plii't  more  than  10  -epa- 
rati*  ilia^rams,  ile-eriln*  germanium  ilimle  appliea- 
tioiii  ill  rereiver  ami  tran-milter  eireiiit-i,  iii-trimient 
eon-triietion  ami  eleetronie '*{;ailpet>i.'’ 

'I  hi-  hook  is  full  of  new  eireuit  ideas.  It  will  -ave 
xoii  time  ami  money,  it  eo-ts  only  i^l.  Mail  the  eou- 
|M>n  toiiax  with  your  dollar  and  xoiir  eopx  will  lar 
«4‘nt  \ou  at  oiiee. 


iMio  ws  ntrasm 
rKiMi  tiers  iiECTm  ' 
c  iMMns  (iicTmic  l 
tiJi  ipneiBiii  Rie  ^ 
■saw  lien  rutieis  / 
SK*  lUMt  mmc  H  I 
•ns  lanMK  mi  i 
Ttuers  mrvsmsiTS 
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NEW  BOOKS 

Fr*q\Mncy  Modulatad  Radar 
AdvoncM  in  Doctronlcs,  Volum*  II 
TaiTMtrial  Radio  Wotm 
□•ctronics:  Exporimontal  Tochniquoa 
□•montory  PUo  Thoory 
Books  Rocoivod  for  Rsriow 

Frt*<|ii<‘iiry  MtMliilutr'd  Ka«lur 

By  Davip  C.  I.l'CK.  Mrlir.iw-HUl 
Hook  Co.,  S’rw  York,  1949.  4'>*>  iiagm, 
t4.(M) 

At  THK  roN«T,rsioN  of  World  War 
II,  littifc  tim**  wa.H  lost  ir>  piiblinh- 
inir  in  Krcat  dctsil  virtually  all 
phast's  of  thf  th«H)ry  and  tiH’hnifjues 
aaaociated  with  piilae  radar.  The 
MIT  Radiation  I^uitoratory  Series  is 
perhaps  the  mo.st  notable  example, 
but  several  other  IhmiWs,  plus  a  irreat 
numlier  of  articles  in  the  |>erio<liral 
literature,  have  .served  to  jrive  piil.se 
r.tdar  extended  coverage  and  dis¬ 
cussion.  It  i.s,  therefore,  surprising 
to  note  that  even  ut  this  late  <Iate, 
little  reference  is  available  on  the 
subject  of  f-m  radar.  Despite  the 
fact  that  f-m  altimeters  were  used 
by  all  principal  contestants  in  the 
last  war,  no  sulistantial  informa- 


^on  has  l>een  provided  except  in 
classified  reports. 

This  lH>ok  is  aimed  at  and  suc¬ 
ceeds  well  in  correctinjr  this  over- 
sitcht.  Written  originally  a.s  a  final 
Navy  report  on  an  extensive  devel¬ 
opment  and  production  contract 
undertaken  by  RCA,  it  deals  with 
basic  theory,  applications  and  sys¬ 
tems  design. 

Theory  is  presented  in  simplest 
possilde  form.  To  insure  this,  the 
author  confines  his  analysis  to  the 
case  of  symmetrical  sawtooth  modu¬ 
lation,  so  that  the  upsweep  beat 
note  and  downsweep  beat  note  have 
constant  values  except  near  turn¬ 
over  points.  In  this  way  a  clear 
physical  picture  is  presented,  as 
well  as  the  basic  factors  which  es¬ 
tablish  ultimate  performance.  This 
accomplished,  other  types  of  modu¬ 


lation  and  their  particular  advan- 
tajfes  are  briefly  discussed,  exclu¬ 
sive  of  mathematical  detail. 

The  basic  elements  of  the  system 
as  used  in  practice  are  described, 
such  as  antenna,  oscillator,  ampli¬ 
fier,  limiter  and  counter.  In  this 
connection  a  very  clear,  if  some¬ 
what  limited,  account  is  given  of 
beat-frequency  waveform,  its  treat¬ 
ment  by  circuits  of  different  char¬ 
acteristics,  and  its  ultimate  effect 
in  producing  fixed  errors.  In  a  sec¬ 
tion  on  simple  fire-control  kine¬ 
matics,  the  directness  and  economy 
with  which  f-m  radar  can  supply 
the  needed  data  for  certain  tactical 
problems  is  described. 

A  substantial  portion  of  the  book 
di.scusses  the  characteristics  and 
makeup  of  several  military  sys¬ 
tems,  such  as  AN  APN-l  Alti¬ 
meter,  AN /APG-4  Automatic 
Bombing,  and  several  others.  The.se 
descriptions  are  necessarily  brief, 
but  in  general  include  block  dia¬ 
gram,  simplified  schematic,  and  a 
di.scussion  of  significant  features, 
such  as  primary  function,  indicator 
display,  and  controls  provided.  In 
addition,  several  equipments  are 
discus.sed  whose  developments  were 
(conlinurd  on  poge  134) 


BACKTALK 

This  Dspartment  is  Operated  as  an  Open  Forum  Where  Readers 
May  Discuss  Problems  of  the  Electronics  Industry  or  Comment 
Upon  Articles  Which  ELECTRONICS  Has  PubUshed 


Klociroiin  to  llt»- 

DKJ^R  SiR.'i- 

Wll.l,  Yor  .\I>1»  THIS  t.KTTKK  to  the 
museum  you  will  have  when  your 
.tO.iKK)  readers  «end  in  their  solu¬ 
tions  to  Prof.  Schumann’s  di¬ 
lemma’ 

The  professor  complains  of  mice. 
Your  .Vew  Produrt.i  department 
lists,  in  the  .March.  P.lod.  issue, 
page  211.  what  is  the  good  gentle¬ 
man's  h»sf  Solution. 

Would  you  be  willing  to  contril)- 
Ute  your  most  dog-eared  copy  of 
Kl.n  iTtitNirs  for  bait? 

As  a  subsi.liarv  topic,  mav  the 
Ci'ineil  Word  I'.\.\T  be  coii'idered 


along  with  Mr.  Wouk's  COYAT? 
ilUicktalk.  March  1950)  The  Con¬ 
tinuously  -  .Ydjustable- .Auto-Trans¬ 
former  which  he  first  mentions  is 
just  as  amenable  to  alphabetizing 
and  with  as  good  or  better  results. 

llARoij)  S.  Hanson 

.NVie  Vur*.  .V.  V 

< >11111  of  llrlicai  \rruv<> 

DK.AK  Silts; 

K.  Dii.i.on  Smith’s  article  in  the 
February  issue  of  Klectronics, 
“t'onstructing  Helical  Antennas”, 
•ieserves  commendation  for  pre¬ 


senting  in  practical  form  a  new 
technique  of  the  antenna  field. 

I  was  impressed,  however,  by  the 
exceptionally  high  values  (listed  in 
Table  111)  of  power  gain  claimed 
for  antenna  systems  composed  of 
helical  arrays  as  compared  to  the 
dipole  system.  Upon  investigation 
it  appt'ars  that  Mr.  Smith  obtains 
these  values  theoretically  by  multi¬ 
plying  the  measured  gain  in  deci¬ 
bels  of  an  individual  helix  by  the 
number  of  elements  in  the  array. 
This  procedure  leads  to  erroneous 
results. 

The  gain  of  an  antenna  depends 
only  upon  its  radiation  pattern 
which,  in  turn,  is  a  function  of  the 
spacing  and  the  radiation  pattern 
of  the  individual  array  elements. 
.An  exact  determination  of  power 
gain  requires  an  integration  proc¬ 
ess  on  the  radiation  patterns;  this 
cannot  be  done  here  since  Mr. 
Smith  supplies  no  data  on  his  spac- 
ings.  -An  approximate  method,  de- 

(conhnued  on  poge  2S8) 
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Fobfikoid  binding 


•  Over  100%  more  material. 

•  640  pages  packed  with  useful  data. 

•  Contains  material  never  before  availably  in  such 
detailed,  complete,  convenient  form. 

•  Over  1 1 1 ,000  copies  of  1st  and  2nd  editions  in  use  lo  date. 

•  Adopted  as  a  supplementary  text  by  more  than  150 


THIS  FAMOUS  DATA  BOOK 
BELONGS  IN  YOUR  REFERENCE  LIBRARY! 


A  Few  of  the  Added  Features  that  moke  the 
3rd  Edition  of  this  Hondhook  essentiol  to  yoe 

Radar  Fundamentals 

Microwave  Links  arKl  Propagation 

Pulse-modulation  Methods 

Wideband  Interstage  Circuit  Design 

Filter-Network  Design 

Transformers  and  Other  Components 

Espanded  Antenna  Data 

Multi-vibrators  and  Special  Oscillators 

Electroacoustics  Theory  and  Practice 

Bridges  and  Impedance  Measurements 

Microwave  l\jbes  and  Circuits 

Servo-Mechanism  Fundamentals 

AM,  FM,  and  TV  Broadcasting 

IVansmission-Line  Formulas  Greatly  Expanded 

Spurious  Frequency  Responses 

Expanded  Mathematical  Formulas 

Laplace  Transforms 

Summary  of  Maxwell’s  Equations 


collogot. 


Over  100,000  satished  users  attest  to  the  real 
worth  of  this  indispensable  data  book.  Now  it 


Compiled  by  the  physicists  and  electronic  specialists  of 
the  Federal  Telecommunication  Laboratories,  Inc.  and  the 


has  been  revisetl  and  enlarged  from  322  to  640  International  Telephone  and  Telegraph  Corporation, 

pages . . .  jampacked  with  the  kind  of  reference 


data  you  need  to  have  on  hand. 

Over  653  charts  and  diagrams  and  207  ta¬ 
bles  give  quick  answers  to  the  problems  that 
come  up  m  practical  radio,  television  and  elec¬ 
tronic  work.  The  handy  subject  index  makes  it 
easy  to  find  the  exact  information  you  require. 

Federal  Telephone  and  Radio  Corporation 


FubSc^hom  D»partmmM—67  Brood  Siroot,  Now  York  4,  N.  Y. 


- GiT  YOUR  copy  MOW-USl  THIS  COUPON - 


FBUSSAL  Ttt.BFHONB  AND  RaUIO  ConrOttATlON 
Publtration  Dwpt.  E-SO  67  Brriad  Strwet 
N*w  York  4.  N  Y. 


I  .  dolla 

ccipiM,  At  S3.7S  (wr  ropy.* 

fl/Mmm - 

AiSdrw* 


for  which  Brnd 


City _ _ 

*For  12  or  mor*  i 
copy  is  13.00. 


--Eons  Stmlm 

I  bulk  to  m  Binfls  sddrr 
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TECHNICAL  BOOKS 

RIDER  ROOKS 

Get  BETTER  and  BETTER 
and  BETTER!  And  these 
NEW  Books  are  our 

Off  »fl  kttpiflf  Vitk  tile 


Tl»«f  Off  »fi  kttpifif  vitk  tile 
hif k  llOf ft  ttondordt  Th*^'r« 

**top«  m  the  f»«ld  .  COA 
IQ1A1A9  moft  loctiMlt  HiforNiotioA.  mort  proc- 
tocol  dota  mcKt  cicorly  prtMitfed  tKon 

onyvkert  fl»« 

NOW  AVAILABLE! 


U1  OVtl'iN*  •r.|  t  t*  tH»  «' 

Ol«»w*»*»  <r>«  -4  Oil*  ta  t«« 

«««**•  .*>  »>■>  |j>w  tllHiil  (.!«  • 

<1t»>  4  »»»•  •  •••»  W  »h« 

•n  •  .•««  ^n4  at 


EM  TiANSMISSlOH  AND  KICIPTIOH 
bf  J^hm  E  Btdar  9m4  0 

ve  to  OAta  •  AAtic  «  cooeiart 


»r«4  «‘ir  h*tH  {«*  ■«  •l.aui-rta  aWHlmuM 

,ttr  .uMd.  M**im#rrui  rti  tmi.—imta 
•  ^  ■..  a«««lt  fuliWWB 

Aid  e*a«*  mi«»0«b*a  S360 

INSIDI  THE  VACUUM  TUBE 
Py  E  Rt4f 

N**  *«.«  fkltiaira  •ifN|»»T  BAA  the  Mo* nr? 

•t  *A4..r...  «>iA  tw  •»t>entSt>«i  !■  plain  ianr^a^p 


UNOIRSTANOING  VECTORS  AND  PHASE  IN 
RADIO  by  iabn  E  Rtd**  ood  Soymowr  0  iislvn 


a  \i:' S’hJri. 

I  »i.«t 

I  . .  ■  - 

S  NEW  .  .  .  COMING  SOON! 

{j  THI  THIORT  AND  PRACTICI  Of 

K  10  1000  MC  RICIIVING  ANTINNAS 

|l  ^  by  AfNoJd  R  Batlmy 


The  NfW  CATHODE-RAY  TUBE  AT  WORK 

by  RiOtR  et  al 

w,  «  «ii»  s's-xta  r«»  1>  I*  •  prar«i<«t  kOuom  m»  «a«tA 

e%0  iiiR^aa  ||.»  ,4  tha  ul4  afarxIarA 

a  •<••••-  UiMarv  4  rattxaS*  nar  l'H«a 

It  inn>^h  •i  plii-aihiti  ti«  ^K>«e  A'mI 
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not  complete  until  after  the  war. 

There  is  no  doubt  that  in  certain 
Rintrle-tarjret  problems  re<iuirinK 
rapid  measurement  of  speed  and 
ranire,  f-m  radar  ha.s  decisive  ad- 
vantaKes  over  pulse  radar.  In  a 
final  section  of  the  book  the  author 
compare.s  them  for  multiple-tarKet 
problems.  Here  pulse  radar  stands 
in  the  stronger  position,  the  chief 
reason  perhaps  being  the  simplicity 
of  data  display.  However,  several 
calculations  and  arguments  are  pre¬ 
sented  (admittedly  not  yet  con¬ 
firmed  by  exfieriment)  to  show  that 
for  systems  of  equal  average  jiower, 
antenna  gain,  etc,  the  two  systems 
are  quite  equivalent  in  theoretical 
data-gathering  ability.  Economical 
display  and  u.se  of  this  data  by  f-m 
systems  will,  in  the  author’s 
opinion,  emerge  when  the  latter  has 
received  a  fuller  share  of  develop¬ 
ment  effort. — John  F.  McAli.ister, 
Jr.,  (ifneral  Electric  Co.,  Klectron- 
ics  Park,  Syracuse,  S.  Y. 


.\<lvani‘<*a  in  Elwlmiiica, 
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Kmteii  by  I..  Marton,  Natiitnnl  Hu- 
rrnu  of  Sfnntinnif.  .^mdemie  Pre$» 
Ine.,  S’fU'  York,  19.'>0,  378  pagta,  $7.60. 

Encoi  R.\(;«)  by  the  reception  of 
Volume  I  by  the  scientific  commun¬ 
ity.  the  editors  of  that  volume  have 
now  gathered  together  eight  addi¬ 
tional  small  monographs  and  have 
produced  a  second  volume  of  what 
promises  to  lie  an  annual  yearbook. 

This  Imok  deals  more  with  physi¬ 
cal  electronics  than  with  engineer¬ 
ing  elt*ctronica,  the  first  three  of  the 
included  papers  covering  aspects  of 
electron  focusing  and  the  fourth, 
cathodoluminescence.  The  second 
half  of  the  book  approaches  engi¬ 
neering  to  a  slightly  greater  degree, 
the  subjects  treated  being  break¬ 
down  in  dielectrics,  microwave 
magnetrons,  ferromagnetic  phemon- 
ena  and  spivtroscopy. 

The  authors  are  five-eighths  in¬ 
ternational,  as  the  contents  below 
will  imlicate.  As  in  Volume  I,  the 
approach  is  thoroughly  technical. 
Each  chapter  represents  a  survey 
of  present-day  knowledge  of  the 
subject.  The  contents  of  this 
volume  follow : — 

L^thod#  Uav  Tul»^  !*rogrep*  In  th»»  Pant 
IVi  a«i#  with  ris>fH'Ul  Urfi^r^no#  to  Manu* 
faotur«  a’  tl  Dryign.  hy  HUAry  Moiui,  Kiec> 
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AND  WHY'S  in  the  procticol 
terms  of  operation  &  servicing 

This  book  explains  the  rfe'irs  as  well  as  the 
techniques  t»f  teieviMon  construction,  operation, 
and  servicing  m  the  clearest,  most  praaical 
terms  It  gives  the  radioman  all  the  Sasic  infor¬ 
mation  he  needs  to  meet  the  increasing  demand 
for  skilled  television  technicians  It  shows  how 
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SEE  THEM  FREE 

I 

Tha  Mwcmillon  C«  ,  40  Eiftk  Ava  ,  Naw  Yarh  11  I 

Please  send  me  a  copv  of  the  hooks  checked  | 
bel.  w  I  agree  to  remit  m  full  or  return  the  I 
botiks  within  ten  davs  without  further  obligation  | 

G  Bndio  A  Tafaviiian  Matham«ti<«.  S4  00  a 
G  Talavitian  far  ftadiaman,  17  00  I 


May,  1950  — ELECTRONICS 


TECHNICAL  BOOKS 


over  50,000  I 

references  to  I 

pertinent  electronic  j 

and  allied  engineering  I 
articles  published  ! 

from  1925  to  the  l 

present  time 

A  "fingiT  tip"  bibliography  of  I 
world-t^idc  periodicals,  journals,  [ 
prcRctdings.  goscrnmcnt  rc|>orts,  j 
technical  house  organs,  texts  and  • 
r.  S.  patents.  I 

I  he  HLI  C  I  RONIC  f  NC.lN’hl  R-  I 
ING  MASTtR  INDFX  is  an  ab-  [ 
solutely  indispensable  reference  j 
in  every  electronic  and  industrial 
laboratory  and  research  library.  ■ 

f  dilions  lo  ilaic .  192S-I<>4S  | 

I‘)SS.|>)1S  I‘)46  I9<7  lots  I 

1949  ON  IIU:  PRFSS  I 

Wrif  today  fof  descfipfhr*  htaeatyra.  I 

Electronics  Research  { 
Publishing  Co.,  Inc.  i 

Or»t  IC-S,  4S0  Canal  St.,  New  Yoih  1 1,  N.  Y.  I 


NEW  1950 

Catalogue  of 

McGRAW-HILL  BOOKS 


DESCRIBES  OVER  2,000  BOOKS 


NEW  BOOKS  (CMtmatd) 

tronlo  Tub««.  letd.  Bnglantl. 
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Field  Plotting  and  Ray  TraoInK  In  El<*c- 
trim  Optica — a  Kevlew  of  Numerical  Meih-  • 
oda,  by  t>.  Ulebmann.  Aai^^H'laled  Klee*- 
trlcal  InduMtriea  Limited.  Aldermaaton,  . 
Berkshire.  F^gland. 

Cathodolumlneacenre.  by  O  F  J.  tlar- 
lick.  University  of  Rirmlnvh.ini.  Elniclaml. 

Intrinsic  Dielectric  Breakdown  In  Solids.  ^ 
by  H.  Frvthllch  and  J.  H.  Simpson.  Uni- 
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tional  Research  Council.  Ottawa.  Canada 

The  Microwave  Mairnetrun,  by  CunnHr 
Hok.  University  of  Michlran. 
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Nasal  Heaearrh  laboratory. 
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ing  f'n.,  /wc.,  Srw  Vorfe,  191'J,  3411 
ftngen,  $5.30. 

1)R.  Brkmmkr,  who.se  name  ha.s  lonjr 
been  associated  with  the  theory  of 
radio-wave  propapation,  here  pre¬ 
sents  the  results  of  many  year.s  of 
inspired  effort.  The  work  is  en¬ 
tirely  mathematical  although  one 
chapter  is  devoted  to  a  collection  of 
formulas  for  numeriral  evaluation 
of  ground-wave  intensities,  and  a 
number  of  graphs  exhibit  the  basic 
phenomena  of  both  ground  wave 
and  ionospheric  transmission  for  a 
number  of  ratlio  fre<iuencies  and  ' 
varying  .soil  and  ionospheric  condi¬ 
tions. 

The  author  is  to  be  commended 
for  avoiding  the  pitfalls  associated  ; 
with  di.scussion  of  an  assumed  plane 
earth  and  plane  ionosphere  and  for  ; 
the  emphasis  he  has  given  to  physi-  ; 
cal  interpretation  of  the  nece.ssarily  ! 
complex  mathematical  di.scussion.  ! 
In  general,  he  uses  two  methmis  for 
treatment  of  the  electromagnetic 
field,  one  having  the  characteristics 
of  diffraction  theories  and  the  other 
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leading  to  geometric-optical  inter¬ 
pretation. 

After  a  short  introiiuction  the  i 
work  is  divided  into  two  parts;  five 
chapters  deal  with  transmission  in 
a  homogeneous  atmosphere  and  five 
di.scuss  extension  of  the  theory  to 
ionospheric  transmission  and  re¬ 
fraction  in  the  lower  atmosphere. 
The  inlluence  of  the  earth’s  mag¬ 
netic  field  is  considered  in  the  final 
chapter. 

It  is  the  reviewer’s  lielief  that,  in 
the  ca.se  of  ionospheric  transmis¬ 
sion,  this  is  the  first  .serious  evalu¬ 
ation  of  what  may  crudely  be  called 
the  focusing  and  defocusing  effects 
of  the  atmosphere  on  pencils  of 
rays.  It  is  clearly  shown  that  these 
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oflmn  have  muri*  serioua  effect* 
upon  the  field  intensity  than  doe* 
absorption.  Unfortunately  it  is  ap¬ 
parently  lieyond  the  scope  of  even 
the  complex  mathematics  of  this 
b«M>k  to  deal  with  multiple  stratifi¬ 
cation,  so  that  the  interesting  ef¬ 
fect*  of  combined  h'  and  f'-layer 
transmission  are  not  derived. 

The  order  of  the  mathematical 
transformations  and  approxima¬ 
tion*  used  will  lie  discouraKing  to 
most  radio  enjrineers,  but  the 
author  ha.s  usually  managed  to  keep 
hi*  line  of  reasoninR  clear.  It  is  to 
lu*  regretted  that  the  subject  is 
nece.s.sarily  so  complex,  but  it  is  an 
important  one.  This  work  hrinjrs 
much  of  it  within  the  realm  of  any- 
lytical  discussion.  The  hook  is  not 
one  to  Im>  read  liKhtly.  Lnit  it  will 
irenerously  reward  intensive  study. 

.1.  A  I’lKRiT,  r ruft  iMhoratory, 
llnrntril  fniit-rnity. 


Klrclruiiirs: 

K\|trriiii«*iilal  I'rrliiiiqiio 

Vafieruil  Surlrnr  h'.nrryy  riV*.  I>i- 
ritiion  I’,  I’li/iime  1,  fditfd  Hy  W. 
Ki.mokk  *M>  M*tthi:w  I.,  .''ANKs 
Mrllrau-llitl  fionk  row/mny.  Sew 
York,  IIH'.*,  117  payrK,  $:!.7.">. 

In  TIIK  KxrKRlKNCE  of  this  reviewer 
this  is  the  first  book  written  by 
physicists  for  physicists  which 
deals  exclusively  with  electronic 
'  tei'hni<iue.*.  The  title  is  correctly 
chosen  only  for  physicists.  The 
definition  of  the  content  as  jriven  in 
I  the  llyleaf  cover  represents  much 
I  more  faithfully  the  intention  of  the 
;  authors  This  is  not  a  treatise  on 
I  experimental  electronic  techniques; 
it  is  a  volume  describinjr  in  detail 
a  series  of  excellent  devices  which 
have  been  desiirned.  tested  and  mod- 
;  ified  until  they  meet  satisfactorily 
many  of  the  needs  of  the  nuclear 
phvsicist.  The  devices  are  de- 
.scrilied  for  other  physicists  who 
will  encounter  the  same  or  very 
similar  problems.  Whether  this 
volume  will  also  he  used  etTeetively 
to  con.stitute  the  basis  for  the  de- 
I  sivrn  of  completely  new  circuit.*  is 
a  debatable  ipiestion. 

This  hook  is  the  first  one  of 
Division  V’  of  the  National  Nuclear 
Knerirv  Series  prepared  by  the 
technical  sivtion  of  the  Manhattan 
I  project;  this  series  will  eventually 
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how  to  get  a 
steady  115  volts... 


General  Electric  Voltage  Stabilizers 
automatically  level  out  variations  in  tine 
voltage  between  95  and  130  v  almost 
instantaneously.  They  deliver,  to  voltage- 
sensitive  equipment,  a  constant  a-C  potential.  ^ 
e  Rated  output  is  115  volts — for  any 

input  between  95  and  130  volts.  (Other  ^ 

output  voltage  ratings  are  available.)  ^  i 

•  Variation  from  rated  output  is  less  than  \ 

=*;  1%  for  constant  loads  of  unity  power  factor.  V 
e  Ordinary  voltage  surges — caused  by  ^ 

inductive  kicks,  switching,  etc. — are  absorbed. 
e  Stabilizers  have  no  moving  parts,  require 
virtually  no  maintenance. 

Illustrated  is  the  50-volt-ampere  model.  Others 
are  available  with  ratings  from  15-  to  5000-va. 

For  general  information  write  for  Bulletin  GEA-3634B. 
Apparatus  Department,  General  Electric  Company, 
Schenectady  5,  N.  Y. 

Your  G-E  office  will  be  glad  to  evaluate  your  particular 
needs,  or  we  can  advise  you  by  mail  if  you  will  give  us 
data  and  a  description  of  the  circuit  and  load.  Address  inquiries 
to  Specialty  Transformer  Sales  Division,  1635  Broadway, 
ft.  Wayne,  Indiana. 


StabHIiart  era  u«ad  for  MKii  vettoga- 
Mmitioa  davkat  ati  aiolion  pUtwra  K>vnd 
aquipmant,  radio  lasting  aquiptaaal, 
lalapkona  aqwipmani,  laboratory 
aqulpmanl,  and  avan  ragwloling  circuMt 
for  rural  homo  opplioncaa. 
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consist  of  about  60  volumes.  Di¬ 
vision  V  of  the.se  volumes  covers 
the  work  done  at  the  Los  Alamos 
Laboratories. 

In  some  cases  circuits  are  de¬ 
scribed  with  but  few  explanations 
of  desiirn  criteria.  In  other  cases, 
exhaustive  qualitative  and  some- 
time.s  quantitative  di.scussions  are 
piven.  It  appears  stranpe  to  a 
radio  enpineer,  but  perhaps  not  to 
a  physicist,  to  find  in  the  same 
volume  many  papes  on  circuit  com¬ 
ponents  and  construction  practices 
which  can  be  found  in  handier  form 
in  moat  reference  books  or  which 
are  well  known  to  anybody  who  has 
done  any  amount  of  work  in  an 
electronics  laboratory,  and  at  the 
same  time  to  .see  only  a  few  papes 
devoted,  for  instance,  to  feedback 
circuits.  Descriptions  of  the  Los 
Alamos  efiuipment  which  form  the 
I  bulk  of  the  text  are  often  of  the 
instruction-ho«)k  type,  are  very 
thorouph  and  include  mechanical 
layout  information. 

In  the  first  chapter  electrical 
components  and  chassis  construc¬ 
tion  problems  are  dealt  with.  In 
the  .second  chapter,  the  only  one  de¬ 
voted  exclusively  to  basic  informa¬ 
tion,  one  finds  de.scriptions  of  the 
fundamental  elements  of  electronic 
circuitry  from  the  most  elementary 
to  the  most  advanced  type.  Short 
de.scriptions  are  piven  of  R-C  ampli¬ 
fiers,  shiint-peakinp  coils,  delay 
,  lines,  relaxation  oscillators,  phase 
j  inverters,  multivibrators  and  flip- 
flop  circuits.  Particular  emphasis 
is  always  piven  to  transient  re- 
spon.se  of  all  the  circuit  elements. 
This  empha.sis  makes  this  chapter 
I  very  intercstinp  and  it  is  to  be  re- 
pretted  th.at  only  one  chapter  has 
!  been  devoted  to  this  part  of  the 
suhjtvt  matter. 

The  larpe  mass  of  material  and 
the  little  space  devoted  to  it  made 
I  it  impossible  for  the  authors  to 
maintain  a  balanced  presentation. 

I  The  information  pre.sented  is  often 
sketchy  and  incomplete,  and  refer¬ 
ence  must  often  be  made  to  the  de¬ 
tailed  etpiipment  descriptions  in  the 
I  followinp  chapters  to  fill  some  of 
I  the  paps. 

The  third  chapter  covers  voltape 
amplifiers,  particularly  pul.se  ampli¬ 
fiers;  pul.se  shapinp  and  transient 
,  respon.se  of  wideband  amplifiers 
.  are  also  thorouphly  discus.sed.  It 
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OTHER  TYPES  OF  RECTIFIERS  TOOK 
THEIR  TOLL  AT  THE  TOLL  GATES 


HSeletronh 


BRIDGED  THE  GAP! 


SELENIUM  lECTIFIEIS 


EXp|>KrK>  Murkiiig  on  >rw  lurk*  fcrrat  1  rl- 
lMtrou|{li  hM«i  a  |irolilemt  Kxiating  rertl* 

ti«‘r  innlallalionn  controlling  22  toll  lanr*  were 
not  cliicicni.  .  .  'Tli<*\  Mere  far  t<N>  bulky  for  the 
current  and  collagen  delivered.  .  .  'I'hry  generated  to* 
much  heat. 


The  mtlulian?  Kalpli  M.  'l'lioni|iHon  of  the  ble^ 
tronie  Signal  <!oni|iany,  U  illinloii  l*ark,  I..  I.,  t« 
Hhoni  the  contract  Man  let  chnne  and  inntalled 
SKl.KTKttN  Selenium  Kectifiem  built  on  \luniinuia 
.  .  .  and  the  problem  ceased  to  exiKt!  For  SKI.FTKttN 
Selenium  Ke«*tilier»  actually  r<M|uire  no  more  thaa 
l/.ttli  the  npaee  neeilcd  for  the  olil  equipment;  they 
ha\e  lov,  internal  beat  b, «■<*#,  and  afford  much  better 
\<dtage  regulation. 

'Ilie  I'rilMtroiigh  Itridge  in*>tallation  in  ty'|>ical  of 
litindred«  of  other  applicutiomt  nhere  “job-rated” 
SKI.K'l'KttN  Selenium  Kectifiem  have  paid  off  in  top 
performanc,‘.  They  are  available  in  a  variety  of 
aHM‘mblien  to  cover  a  wide  range  of  current*  and 
vfdtagc*. 


INSTALLATION  AT  TRIBOROUGH  BRIDGE. 
OPERATING  D.C.  RELAYS  AND  COUNTERS 
RECORDING  THE  NUMBER  OF  CARS  AND 
TOLLS  COLLECTED. 

60  VOLTS  OUTPUT,  4S  AMPS.  CONTINUOUS 
DUTY,  IN  USE  24  HOURS  A  DAY,  36S  DAYS 
A  YEAR 


l*.-rha|>«  ,<Hi  have  a  lough  rrelifiralion  probirni  that 
^KI.K'i'KtlN  rnginrrrv  ran  Milvr.  thill  v.mi  write  antt  Irll  os 
alM.iil  it  now?  thir  grnrral  ralalog  ia  viNira  for  the  aaking,  loo. 
Juvl  aililrrwa  Dr  pi.  KS-29. 
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in  regrettable  that  in  a  book  pub- 
linhed  in  the  year  1949  no  mention 
in  made  of  distributed  amplifiers 
and  that  the  concept  of  noise  fljrure 
is  not  even  introduced.  Pulse 
amplifiers  built  by  the  Ix)s  Alamos 
I>aboratory  are  described  in  detail 
tojrether  with  some  d-c  amplifiers 
and  some  mi.scellaneous  low-fre¬ 
quency,  wide-hand  and  pulse- 
stretchinif  amplifiers. 

The  fourth  chapter  covers  elec¬ 
tronic  counters,  which  are  obvi¬ 
ously  a  subject  of  paramount  im¬ 
portance  for  nuclear  physics.  From 
this  chapter  on,  to  the  end  of  the 
book,  the  reader  j?ets  more  and 
more  often  the  impression  that  the 
authors  are  condensingr  the  instruc¬ 
tion  books  prepared  by  the  Los  Ala¬ 
mos  I-aboratory.  It  must  be  stated, 
however,  that  detailed  de.scriptions 
are  jriven  of  the  methods  employed 
for  the  testinfr  and  construction  of 
the.se  circuits  and  some  jreneral 
discussions  of  the  basic  problems 
are  added.  In  the  last  chapters 
oscillofrraphs  and  associated  e<iuip- 
ment  are  discussed;  test  and  cali¬ 
bration  equipment,  power  supplies 
and  control  circuits  conclude  the 
volume. 

In  conclusion,  about  two-thirds  of 
the  400  paRes  of  this  book  are  de¬ 
voted  to  descriptions  of  equipment 
and  one-third  to  information  of  a 
Reneral  type.  The  ecjuipment  de¬ 
scribed  appears  to  be  of  very  hijrh 
quality;  with  few  exceptions,  nearly 
the  l)est  available  today.  There  is 
I  little  doubt,  therefore,  that  this 


ANNOUNCING  THE  SENSATIONAL 


PROFESSIONAL 
TAPE  RECORDER 


Compictt 

tiOfi  th  duil  k 


■  Never  Kliire  in  ihe  liistorv  i>t  t.qv  ree*>ri.linR  h.is  Ihcrc  been 
an  inNiriinieni  to  equal  the  CONt  I  KIONI  Its  (vrforinance 
.iiul  s|veilieations  are  K‘\i>iut  the  Sl(MK)  tlass,  vet  its  price  is 
little  more  tli.in  th.it  t'f  m.iss-prodiiced  "novelty”  recorders. 
I  nlH'liev.ihle  ’  \  es  .  .  .  until  you  see  and  heat  it.  W  rite  us  tiKlay 
for  .1  descriptive  Ksiklet  .After  you  have  read  it.  we  know  that 
like  ourselves  you  will  not  rest  until  there  is  a  ('ONt'l  RIONl 
in  vour  home  or  othce  Ihe  supply  is  limited  lletter  not  delay. 


Outstanding  Features  of  the  CONCERTONE 


•  HiisuU.inI  sliitlut  qualits.  coinpiK’s  wilh  N  \H  sl.iiul.ttds. 

•  IM.HX  '  .  7*  ai  H,//u.  HPj  S\B  iccls  iWiih  10' .•  tccU 

tl  mill  .11  1'  Ml  ,  Ph  min  .it  ''j'  "eel  •  Vp.iralc  hc.ul>< 
tin  ci.tvc.  Tcmiil  .nut  pl.ivP.iiL  Ml  lic.uN  prc.ilqincil  and  quicLly 
mtrii h.initc.ihlc  tm  snutlc  or  dti.il  li.nk  •  ln>l.inl.inooiii  choice 
ot  7V  i>i  1 V  lape  speedv.  .lulom.itie  equalization  (or  speed 
selcitril  •  (tilth  s|ved  torMaid  and  icverse  ^VOO  feet  in  ht) 
second>  •  three  dsnamicallv  h.il.inced  motors.  •  I  lultei  less 
thanOIS  at  1  v  and  0  7' I  at  '  speed  •(  requency  response: 
7  dh  tiom  VO  1  7.VOO  cCiles  at  1  V”  per  second.  7  db  from  vo  'Vixi 
lilies  at  ''  '  pel  second  •  Sinnal  to  noise  ratio  better  than 
'll  db  •  total  h.iimonii  disioili.in  les'.  than  7'.  at  normal 
m.oinuim  sijtnal  level  •  Kec»>rdin(i  level  indicator  •  Simiil 
laneiHis  moniloiinii  from  the  lape  while  recording  •  All  controls 
inteihslicd  to  piolect  lape  •  Vvailable,  at  additional  cost,  with 
base  show n.  lonvile.  oi  caitvingcase  14  \  77  vT'a’high 
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POWER  SUPPLY  for 


*1250  ^ 

r  o  r  ■IIOOKLTN.  M.V. 


QoNiiooS^ 


DIREa 

KEADIII6 

coimois 

••  taunm  and  fhi*  — 
•Hew  fepetler  *eH- 
09*  to  be  ectofetoly 
edjwttod  lre«e  —10 
to  —750  *eM>. 


»otoede»»»-tfettoded- 


68i0V0lTA6E 

■•7  be  eerled 
•••HiiMeeiiy  (tow 
■>300  vellt  to  • 
pbiiKve  *otoe  li»- 
lltoi  by  Ibe  kly- 
iltofl  qtM  ceneel. 


rHb  chelM  •(  The  Type  801  L'iuver«al  KlyKtroii 

*'*"  **  I'ower  Supply  ha»  been  devel- 

tetASatoerto  . 

I  el  15  lee.  oped  by  I’RI)  to  meet  the  in- 

ereaKint!  need  of  research  and 
prodiietioii  eii^ineertt  for  a  unit 
to  operate  the  many  hi|(h  yolta^e 
kl\>tr<iii!t  now  in  uoe  throughout 
the  microwave  tipectriim. 

I’roviHion  in  made  for  r>w,  xipiare-wave,  Hawt<H>th,  and 
external  modulation  of  eonventioiial  internal  cavity  kly- 
atronit.  external  cavitv  oM-illatorx,  and  the  new  millimeter 
tiibeit  now  coming  into  iim*  in  microwave  opectroM'opy. 

Kxcellent  voltaf;e  htahili^atioii  f(uarantee«  a  maximum  of 
oiM-illator  fretpicncy  xlahility.  ('arefiilly  controlled  mod¬ 
ulation  wave-xhapcH  iiiMire  accuracy  of  xtanditiK  'vave 
meaxiirenienlit  and  xpeclriim  analyxiit  when  made  with 
oxcillatorx  p«>wereil  hy  thix  oiipply.  - _ 


nent  value  would  have  been  greatly 
enchanced  if  the  title  of  the  book 
had  more  accurately  represented 
its  content  and  if  a  more  complete 
treatment  has  been  given  of  the 
basic  circuit  element*,  even  at  the 
price  of  less  detailed  equipment 
descriptions. — E.  G.  FUBINI,  Super- 
fitting  t^ngineer.  Airborne  Instru- 
mente  Laboratory,  Mineola,  Wew 
York. 


Klrnienlary  Pile  Theory 

By  Harky  Soodak,  Research  Aeioei- 
ate,  Moeeachusetts  Institute  of  Tech¬ 
nology  AND  Edward  C.  Campbell, 
Senuer  Physicist,  Oak  Ridge  National 
lAiboratory.  John  Wiley  i  Sons,  Inc. 
New  York,  1950,  75  pages,  $2.50. 

In  a  chain-reacting  pile,  fast 
neutrons  are  produced  by  fission. 
Some  of  these  neutrons,  after  being 
slowed  down  by  a  moilerator,  strike 
other  fissionable  nuclei  to  produce 
additional  neutrons  and  thus  keep 
the  chain  reaction  going.  This 
volume  deals  with  the  processes 
within  such  a  reactor  or  pile;  as 
such  it  is  of  interest  to  any  engineer 
or  scientist  who  wishes  to  have  in 
concise  form  the  basic  facts  about 
these  nucleonic  reactions. 

The  elementary  part  of  the  title 
means  that  the  elements  of  the  sub¬ 
ject  are  found  in  the  book;  the  sub¬ 
ject  itself  is  not  so  elementary.  In 
fact,  it  is  no  more  elementary  or 
simple  than  the  derivation  of  the 
three-halves  law  for  electron  emis¬ 
sion,  or  of  the  use  of  Maxwell’s 
equations  to  understand  what  hap¬ 
pens  in  waveguides.  If,  however, 
the  reader  is  willing  to  undergo 
slight  mental  effort,  he  will  learn  a 
great  deal  about  this  new  form  of 
energy  with  which  all  engineers 
must  sooner  or  later  deal,  each  in 
his  own  way. — K.  H. 
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Miniature  AKRA-OHM  Precision  Wire-Wound  Resistors 


till  t.  t  VI  n.  1  [  tc.'ision  wire  wound 

lots  Ti.ey  i  ti.vilf  li -.e  fii.enn.  e  PLUS  the  hiqh 
il.tv  <ir.  i  tel.fltle  !i  w  te nifitiidture  i  nellirient  re¬ 
ed  lot  ic’.’c-t\ii  ol  troiO.tn  ei.-c Ironic  circuits'  In  tn.iny 
f.  t.owevct  iin..tition»  ot  criiinarv  L  tucmon 

itoM  hivi-  r  ei-ri  .1  Kin  ill. ip 

iil'.i  to  *  n..'  .1*  .re  A»t4  Ohm  resistors  ovetcrtr.e 
liiit.  .1  t .'  I’toie  i  in  huniiteils  ct  e«<clirig  nppiic.i. 
r  .IS  1.;  il  le  in  I  >  ( •  1  otils  il  jhtlv  Ur  get  thnn  ■  itlr.n 
it  ri  thev  .  Her  ur.uiuii  Iv  hi  |h  .i  '  urdte  dn  i  slai '.e 
•l  it.,  e  V  ihied  in  minim  im  lire  and  with  a  suitahle 
elv  I  le  i  it  and  mount. inj  atrariijements 


ItiMik' 


Get  thi»  GUIDE  to  CLOSE  TOLERANCE 
RESISTORS 


TEI.FTN’I.'^KiV  TfHK  UX'ATIOX  UfIDE. 
Cotnplleil  ai.il  published  by  ll.inard  W. 
Sam*  ii  I'o,  Itu'..  Iridlanapolla.  Ind  .  1950. 
pai>er  i-over,  |l  ;.ii.  i>ier  100  television 
receiver  charela  layout  dlairramii  wUh  all 
tubes  Identltted  by  type  and  function. 

IIAOK)  OriSHATINC  Ql  ESTIONS  ANr> 
ANSWl-Ulit,  By  J.  L.  IliirnunK.  McGraw- 
Hill  Book  t'o.  New  York.  195".  10th  Edi¬ 
tion.  5»S  paje»,  ft  50.  Anewtm  to  FCG 
examination  queetlona  for  all  seven  ele- 
rnenta,  Incliidirii;  a  total  of  2««  queatlona 
deallnir  with  .-iicclal  air  naviRatlon  prob- 
lertia  and  nthi  r  topics  In  the  new  Ele¬ 
ment  7. 


Dept  E  SO,  CollingdaU,  Panno. 
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Ci»rr  .»n.l  .oil  .kmioIJv  .J  S.rfi. !  ri>0  U.\  ,  ^  plia***.  I2.V»0 
volt  airi<»«>Inl  It.in^lornirr  r.'a.K'  foi  nioiinlinif  in  tlir  ttrrl 
m<  lo^urr  ol  M  tiriil  «iili  (  oiU  iirr  «Iim'  l\pf*,  •rimralnl 

ami  liy  kiratilr  ii|M4  rfi*  It  i«  IhiiIi  Io  of»rmtr  at 

lrfTi|i«'r«iHirr«  ii|»  l.»  M>  C  rtlM»%r  iioniial  dnil.trnl  NatvAf 
\’drni«l>r.l  I  il>«  ri;l<*«  4iml  \’ariu*li«-<l  I  il>rri,'la»  SirrMnC  arr  iiv>(l 
to  in^iilatr  «oit%  •«n«l  lra<l»  N<tt\ar  \  «irTi(«K<'il  I  ila'rijlat  Ta|»c 
It  U'-rtI  lor  I  \tr<«  rntl  turn  ui^utalKm. 


/  \  ir  C'o<»lf*<l.  DryT  y|M*  I  rnn!«foriiiprs 
arr  Ixiill  Ky  Sortfrl  I'.lrdric  C'diiipany.  Mil- 
waiiLrr.  to  inrri  llir  in<rr<i<ini;  for 

^1  lartfr  <lislriliiilion  lT<iiisforiiirr«  lliat  can  l>r 

Ird  installed  inside  l>iiildinus  as  unit  suit  stations 

■*  witlioiit  I  oiistfiK  tion  of  fireproof  vaults. 

^,1  TransfornuTs  ,ir«-  lioiisrd  in  lonipait  strri  rn- 

,)|>r  1  losurrs  tourtlirr  ssitli  tli*-  nn  rssary  sssitilirs. 

nirtrrs  and  c  in  nit  liirakrrs.  I  lirv  take  up  very 
little  space,  and  <  iin  lie  placed  at  load  centers, 
rliminatini;  lout!  secondary  feeders  and  im- 
prosini;  pKint  layout. 

N'atvar  X’.crnislied  I' ilierijlas.  N'arnislied 
I'iberglas  Tapes  and  N'arnislied  I'dieriilas  Sleesinil  are  C  lass  If 
insulation,  approved  for  ts>  C  tein|)eralnre  rise  All  Natvar  Hex- 
ilde  insulations  are  consistently  uniform,  nn  m<ittc-r  sslien  or  ssliere 
pure  liased.  1  liey  are  immediately  av.iiLilde  eitlier  from  your 
wholesalers'  slocks  or  direct  from  our  own 


'nirrciAS  a  is«  i.od*  ><>«a  ii**  u  i  fai  o*  | 

•f  0«*"I  f«r  e 


ML  VARNISHED  EEODUCTS 


CAtil  AOOtfn 
MATVa  lANWAT.  H  I. 


TUBES  AT  WORK 

(CMl«i«t4  »»o«i  p«9«  nil 


(efun 


RELAYS 


ARE  PERFORMANCE  PROVED! 


iNOUirviAt  •fiArs 


Ai0CHAn  aftArs 


S^fClAi  AflAVS 


•!X 


lou  get  better  ser\ice  from  Leach  Relays  because  thousands  of  types  of 
relays  for  thousands  of  appheatiotu  have  been  proved-in-use  for  over  50  years. 

Leach  Relays  are  designed  with  an  exceptionally  high  factor  of  safety 
for  rx7rj  dependability.  Simplicity  of  designs  makes  installation  quick,  easy 
•tKl  inexpensive  Get  a//  the  facts  and  make  your  own  comparisons.  Leach 
Rfi  ays'  outstanding  performance,  reliability,  sturdiness  and  economy  have 
been  f>rot  eJ  in  loe. 


Highest  standards  of  engineering,  materials  and  workmanship  assure  long, 
safe,  efficient,  trouble-free  service. 


fO*  SETTI*  CONTROLS  THROUGH  SETTER  REIATS-CONTACT  UACH 


riG.  I  SoBk  circuit  lor  Iroquoncy 
moduiatod  oftcillator 

and  low  output.  The  circuit  to  be 
described  provides  at  least  as  great 
a  deviation  writh  a  substantial  sav¬ 
ing  of  space  and  tubes. 

The  basic  circuit  has  been  divided 
into  oscillator  tube,  tank  circuit, 
and  modulator  tube  (including  the 
pha.se-shifting  network),  as  shown 
in  Kig.  1. 

la-t  <!.,  H.\  C,,  Hr,  <U,  H„;  bi*  the 
conductances  and  susceptances  re- 
sjiectively  of  the  oscillator,  tank 
circuit,  and  modulator  tube.  Then 
the  two  e(|iiatiuns  governing  the 
o.scillations  are: — 

H.  i  H,  \  H.  ~  0  (1) 

fi,  i  fr,  -f  '.z  0  (2) 

It  may  be  .shown  that  the  best 
tank  circuit  for  the  present  purpose 
is  the  usual  parallel  L-C  network. 

Results  of  mathematical  analysis 
are  shown  in  the  graph  of  Fig.  2. 
(lurves  of  susceptance  against  fre¬ 
quency  are  drawn  for  two  parallel 

L-C  circuits,  both  having  the  same 
C,  16  /i/if,  but  for  curve  A,  L  is 
large,  IfiO  /di,  and  for  curve  H,  L  is 
small,  l.G  /di.  Each  curve  cuts  the 
frequency  axis  at  the  value  of  u».  for 
the  curve.  Values  of  A<u  for  posi¬ 
tive  values  of  /(«  are  shown  as  a, 
and  h,.  Negative  values  are  a, 
and  )»,. 

For  the  maximum  deviation,  a 


1' 
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FIG.  2  Cuivat  thowinq  lha  chanqe  oi 
rasonani  Iroquanrr  <>t  two  L  C  circuit* 
wh»n  a  fixed  lusceplance  i»  thunled 
acroM  each  circuit 
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Tuning  Forks 

for  precision  freqoency 


filCTIONlC  IM$TIUM|NT  CO  IMC 
|?4  If  N  T 


PhiUmou  l^lniraliwi^  manufarlurr*  a  r<>cn- 
plrtr  linr  i>f  luninit  (<>Hi  rriwmattir*  lo  iiirrl 
your  frr<|umry  ronlrol  rrf|iiirrinrnt*. 

Tmiprralurr-ri>ni|>rn>ialril  ami  hrrmrlirally 
arairri,  lltr  rmiMialitrii  arr  a>ailal>lr  in  arrur- 
arira  from  I  |>arl  in  3,(MMItu  I  pari  in  KtO.fNM), 
(nr  ofirralion  u«rr  Hiilr  Iriniirralurr  ranjlra. 

Thr  rnionalora  may  lir  ohlainnl  iiiiliv  iiliiallv 
— aa  a  |»art  of  <-om|>arl  aiik-aaariiililir* — or  in 
Mmplrirlv  rn|tinrrmi  r(|ui|imrnl.  i 


0w*ld  it  yOw'itK  «rd  tK«  ot- 
Ubof  co\t  TK« 

p«ctor««l  d'«9'«mi  •fKloied 
witk  tiCO  Kit  o'c  c«iy  to  fol¬ 
low.  no  t'ick  «t  «H  to  complete 
tKe  fob  tn  o^c  evrfim9! 

ld*eHy  tuited  for  TV  ElCO  VTVM 
9oe>  to  30  000  «olti  end  over  200 
Me  w>tK  oor  ecceuory  probet— 
EiCO  Sweep  Ger^erjtor  t»e»  TV 
cHenneH  merged  or^  per»el  •r>d  cryt* 
tel  merker— ««ew  blCO  *tcop« 

K19K  tenvtivity  er«d  PwiK  puN. 

We»t  Coett  pftcet  5*.  hi9Ker. 

Write  NOW  ter  eer  new  cetelef 


(MT  TO  fOllOW  SCHTMATK  i  fK 
rOllAi  OIA&AAM^  WITH  (VfiT  IKO 
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DU  PONT  lEFliON 


//* 


gives  maximum  efficiency/  durability  in  co-ox  tonnedors 

for  Sperry  radar  set 


Tough  new  plastic  has 
low  dielectric  constant,  low  loss  factor, 
excellent  heat- resistance 


(.onnntoei  ms4e  ky  Divtreom  hex., 

(  o<m  .  for  Sprrry  (iyp»Mpyie  (  •  ,  (irMf  Sotk.  L  I  ,  S.  Y. 


Wlwn  H  niHtvrial  requiivment  calla  for 
tou-  difltHtrii'  roiwtant,  lou’  Iona  fai'tor, 
hiRh  lH*at-n*Hialani‘«*,  touKhneaa.  reaili- 
enry  —  therv  ia  one  material  that  has  all 
theae  pro|)ertieM,  Du  Pont  "Teflon”  tet- 
rafluoroethylene  reain.  That’s  why 
"Teflon”  is  sufM-nor  to  all  other  ma¬ 
terials  for  use  in  hiKh-fre<|uen«'y  ton- 
neetora.  That’s  why  S|>erry  uh*‘s  "Tef¬ 
lon”  for  the  insulation  in  the  i-oazial 
conneetors  for  this  marine  radar  set. 
"Teflon”  provides  uneijuahal  transmis¬ 
sion  eflicH'ncy  plus  outstandinK  dura¬ 
bility. 

First,  ’’Teflon”  has  a  low  daOeetno 
constant  (2.0',  constant  over  the  entire 
range  of  freijuencies  measured  to  date. 
This  minimizes  step  discontinuities  that 
pnsiuce  reflis  tions  of  power.  In  addi¬ 
tion,  it  has  a  low  lims  factor  (O.OOOo)  — 
80  that  little  power  ia  lost  at  the  con- 
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nector,  and  the  insulation  d<s*s  not  heat 
up  in  service. 

Along  with  these  outstanding  ele<'- 
trical  properties.  "Teflon”  has  high  heal 
resistance  (si-rves  up  to  MK)  F.),  elimi¬ 
nates  danger  of  melting  the  insulation 
when  soldering  connei-tions  during  as- 
si-mhly.  It’s  tough,  too,  even  at  tem- 
(H-ratun-s  as  low  as  -90  F.,  won’t  break 
or  crack  if  connectors  are  dropped  or 
hangeil,  lias  just  enough  n-siliency  to 
give  and  conform  when  stressed  during 
installation. 

"Teflon”  is  supplUsl  by  Du  Pont  in 
standard  shapes  (rods,  tulies,  sheets 
and  ta|>e  and  molding  powders.  Or  we 
will  recommend  molders  or  fahricators 
who  can  supply  finished  parts  of  "Tef¬ 
lon.”  Write  today  for  mote  informa¬ 
tion.  Our  technical  staff  will  he  glad  to 
Iielp  you.  F].  1.  du  Pont  de  Nemours  & 


t’o.  (Inc.),  Polychemicals  Department, 
IMastics  Sales  Oflices:  II.'jO  Fifth  Av«., 
New  York  1,  N.  Y.;  7  S.  DearlHirn  St., 
(’hicago  d.  III.;  845  F:.  ff(Hh  St.,  Ixm 
Angeles,  l^alifomia.  u  ■  s«t  ort. 


U.  t.  SAT.  Off 
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TUilS  AT  WO«K 

lar?e  tank  inductance,  a  small  tank 
capacitance,  and  a  nef^ative  value 
of  /?«  are  required.  The  negative 
value  of  Bm  indicates  that  the  volt- 
ajre  on  the  irrid  of  the  modulator 
tube  is  laKKinit  the  voltaRe  on  the 
anode. 

The  minimum  value  of  C,  is  the 
stray  capacitance  across  the  tank 
circuit,  the  major  contributors  to 
which  are  the  oscillator  and  modu¬ 
lator  tube  capacitances  and  the  ca¬ 
pacitance  loadinR  of  the  pha-se-shift 
network.  The  need  for  small  C, 
al.so  limits  the  maximum  useful 
value  of  L,  because  above  a  certain 
size,  the  advantage  to  be  gained  by 
further  increa.se  is  lost  by  the  re¬ 
sulting  increa.se  in  C,. 

Tvo-Tube  Unit 

The  calculation  of  the  theoretical 
maximum  value  of  to  be  ob¬ 
tained  with  the  resistance-capac¬ 
itance  pha.se-shift  network  directly 
shunting  the  tank  (Fig.  3),  is  long 
and  not  very  useful,  so  it  will  not 


FIG.  3— B.C  phas*-ahUt  lr•qu•DC7  modu¬ 
lator 
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be  described  here.  However  this 
circuit  has  the  advantage  of  requir- 
'  ing  only  two  tubes,  and  will  give 
i  adequate  bandwidth  for  many  pur¬ 
poses. 

To  make  /?«  negative,  the  re¬ 
sistor  should  be  between  the  anode 
and  the  grid  of  the  modulator  tube; 
and  to  keep  the  impedance  of  the 
pha.se-shift  network  high,  the  input 
capacitance  of  the  tube  should  be 
used  for  the  other  element  of  the 
network.  To  prevent  shunting  of 
the  resistor  by  the  grid-anode  ca¬ 
pacitance,  a  pentode  must  be  used 
as  modulator,  and  a  tube  having 
high  mutual  conductance  and  low 
interelectrode  capacitance,  such  as 
the  6AK5,  is  necessary.  To  utilize 
the  maximum  mutual  conductance, 
the  r-f  signal  on  the  grid  of  the 
modulator  should  occupy  only  a 


In  M*4«l  104  R  f  VnHin^fnf. 

AnIInnftn*  tnRnrntnrf *  mnnwfnctvf*  AC 

mnd  V  Aw4t«  !)#<• 

•r^nic  R»«li 

Onsfr  MvIIm  Cnwnfnr  9^4  InUnwinf 


•  lagorittiMic  Vehoge  Scale 

•  Eotv  ta  ese 

•  Only  ONE  scale  le  read 

•  Accwrote  and  stable  calibratioa 


MODEL  304  R.F.  VOLTMETER.  I  III-  iii-lniiiiciil  iiHM-iirc-  \(I 

vi>ll.i"i'-  iiVf-r  a  r.iii”c  •>(  I  iiiillisoll  lo  !<•'•  suit-  Innii  «  \i  Ir-  l<>  ”>.*> 
inri.M'"  l<  '-  I’rolM-  ls|»-  in|tiil  riiiiiicctiir  .ilI.nTicil  li\  ,i  tlf\ili|i-  ralile 
|ir<i«ii|r-  Inn-  iiiilii  at l••ll  nf  xolt.icc-  .it  |h.iiiI  ol  i>ri;:iii  in  i  iri'iiit-.  \ccii- 
ra>  >  \ •iltiiii'liT  ri'.iiliii”- .in-  williiii  '<'’o.  Iiipiit  iiii|N-ilaiii'<-  i-  I  iiic;:<iliiii 

^llllllll'•l  lix  '>  iiiiiilil-.  (.an  Ih-  u-<-<I  .1-  \x  l■ll■-l>.lll•l  aiii|ilitii'r.  I  >|M-riallv 
ii-M'liil  loi  ri'ailiiii:  iiiillix oil-  III  l<l<'M'iiiii  anil  IM  iiilrriiicilialc  frc- 
■  |ii<'ii<  s  aiiiplilii'i  rin  nil-.  Ill  lii-.it III::  apii.ir.il ii-.  I'.irricr  ciirri-iit  -\-ti‘iiis 
ami  III  part II  iii.ir  lor  I'vli  inliii::  ii-i  liil  Ircipicin  \  raii;:i‘  of  oriliiiars 
OM  lllo-M  0|M'«  to  Im'XoIIiI  >  lll)‘::.ll  X  ill'-. 

PRICE....  $225.00 


BALU\TI\E  # 
LABOR, iTIlRIES.  lu 

BOONTON  N.  J.  *U  S.A. 


They  EXPAND  markets  for  tubes 


VMF  SERIES  of  all-metal 
fractionating  oil-diffusion  pumps 


BF.TTFR  vacuum  opens  new  markets  for  electrooic 
tube  manufacturers.  It  puts  longer  and  longer 
life  into  electronic  tubes  of  all  kinds.  That’s  good  busi¬ 
ness  because  it  strengthens  user  confidence  in  the 
equipment  that  employs  the  tubes.  And  that's  what 
widens  markets  for  you  and  your  customers. 

DPi  offers  an  oil-diffusion  vacuum  pump  with  the 
most  economical  pumping  speed  for  every  port  of 
every  exhaust  machine— a  rugged,  compact,  inex¬ 
pensive  metal  pump  that  reduces  pressures  down  to 
10'“*  mm.  Hg  and  lower.  We'll  be  glad  to  make  specific 
recommendations. 

Or,  if  you  are  interested  in  any  other  high  vacuum 
application,  you'll  do  well  to  put  your  problem  up  to  DPi. 


737  aiDOl  lOAO  WIST,  aOCHISTH  N.  T, 
Dtvmiott  o/  latImaH  Kodak  Company 


Pump 

Sp**d 

p«r 

!•<.  of  talO-^ 
mm  Ha 

R«qvtr*d 

Pofo- 

prpMwr* 
mkront  Hg 

ft«COmm«nd«d 
Fof*pwmp 
Capacity 
litart  par  tme 

Approsi- 

mat# 

Wottoga 

VMf.2 

2 

100 

0  1 

85 

VMf-5 

5 

100 

0  1 

85 

VMF.10 

10 

100 

0  1 

135 

VMF. 20 

20 

100 

0  1 

200 

VMF. 50 

50 

100 

0  5 

325 

VMF. 80 

i  60 

70 

0.5 

300 

VMF.  too 

100 

1  100 

0  5 

375 

■  ■  > 

\  _ _ _ 

DitliHetM  o/  Oil -Soluble  Vitamini  and  Other  Concenlratei  lor 
Science  and  Induilry,  Manulacturerr  ol  High  Vacuum  Equipment. 
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CONTINUOUSLY  VARIABLE 
REGULATED  DC  SUPPLY 


ELECTRONICS 


206  S.W.  WASHINGTON  ST.,  PORTLAND  4,  ORE.,  U.S.A. 


AN  SPEC 
CHOPPERS 


•  Reiiobility  .  . 

•  Precision  .  .  . 

•  And  long  life 


Lift  of  1000  hours  and  over,  stable,  precise,  reliable  operation 
con  be  expected  from  these  hermeticolly  sealed  choppers,  used 
in  DC  amplifiers  and  servo  systems.  Choppers  may  operate 
directly  from  120  volts  400  cycles,  are  relatively  unaffected  by 
great  extremes  of  temperature,  vibration,  acceleration,  shock, 
oltitude  or  humidity,  can  be  corrected  to  0”  phase  angle. 


— another  advantage 
of  using 


\  PRECISION 
COIL  BOBBINS 


Til*  luq  typ*  t•tlninal  Ivadi  you  con 
•pocily  lor  tho  llonqoi  ol  ProcUlon  Coil 
Bobbins  allow  fastor.  moro  Iroublo-lroo 
connoctinq  than  opon  wiro  loads.  En 
tiro  bobbin  is  Improqnatod  to  moot  Un 
dorwritsrs'  standards.  Wo  can  qivo  you 
lianqos  with  loads  (as  abors),  with 
slots,  holos.  or  plain  -and  all  typos 
con  bo  lumishod  Hat,  rocossod,  or  om 
bossod  to  III  any  mountinq,  Tubo  onds 
swaqod  to  lock  lianqos  in  placo. 
Spiral'Wound  coros.  hoat  troatod  undor 
coraprossion.  provido  qroalor  stronqth 
with  loss  woiqhl.  Insulation  strips  ars 
unnocossary  pormittinq  closor  wind 
inq,  moro  compact  colls. 


Let  us  kelp  you  with 
bobbins  dcsiqned  to 
tit  YOUR  particular 
product 


FEATURES 


^  Cofitinwoutly 


Any  thap#.  any  ftiic 
.  .  .  round,  tquaro,  roc- 
mnqular  ...  In  dioloc- 
trie  Kralt,  Fiah  Papor. 
CoUuloao  Acotato.  or 
combinotioni.  Lot 
ua  mako  up  a  froo  M 
tampU  for  you 
NOW!  ■ 


milhomp«ro« 

Stobihiod  vorioblo  bio» 
awpply 

^  d  3  volt*  AC  of  S  omporoE. 


MODEL  A3  POWER  SUPPLY 


Alto  Mtr'i  o#  Proclfiofi  Oi-formod  Popot  Twbos 

2041  W.  Ckorlctlon  St.,  Chicaqo  47,  III. 

riant  70  Chop.l  St.,  ttortterS,  Conn. 


ISO 
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Silicone  the  amazing  new  synthetic- 
made  headlines  when  General  Electric 
brought  it  out  during  the  war.  It’s  news 
again  today  for  G.E.  has  now  made 
Silicone  bushings  and  gaskets  a  standard 
feature  of  all  its  specialty  capacitors  up 
through  5000  volts. 

This  means  that  your  new  G-E  capacitor 
is  sealed  positively,  permanently  for  max¬ 
imum  life.  For  Silicone  seals  by  compres¬ 
sion  alone,  without  the  use  of  contaminat¬ 
ing  adhesives.  It  will  never  shrink,  loosen 
or  pull  away  it  remains  elastic  at  any 
operating  temperature  a  capacitor  will 
ever  meet.  Moreover,  it  is  impervious  to 
oils,  alkalies  and  acids,  and  its  dielectric 
strength  is  permanently  high. 

This  exclusive  G  E  feature — with  the 
use  of  highest  grade  materials,  with  strictest 
quality  control  and  individual  testing 
make  General  Electric  capacitors  finer  and 
more  dependable  than  ever  before.  Appara¬ 
tus  Dept.,  General  Electric  Cotnpany, 
Schenectady  S,  N.  Y. 


Silicone-Sealed 
for  Life! 


Silicon*  bvthin^i  utmd 
with  copocilors  660‘V  0'C« 
or  ISOO'V  d-cond  U>w*r. 


Silicon*  buthlogt  ond 
platlic  cwp«  ua*d  wIMi 
copocitort  6^0-v  o*€«  or 
1600-v  d'C  and  l•w*r. 


Silicon*  godi*tt  and  plot- 
tk  ftond-oIVs  wt*d  witti 
copocitort  rat*d  2000'V 
d-c  ond  low*r. 


Silicon*  oatk*tt  ond  por* 
c*loin  ttond'Olft  tf«*d 
with  capacitor*  rot*d 
2500-*  to  6000-v  d-c 
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A  better  method  of  feeding  the 
modulator,  Fijr.  4,  is  to  use  an 
amplifier  which  can  be  adjusted  to 
(rive  a  phase  shift  closely  approxi- 
matinK  IM)  dejrrees  with  less  at¬ 
tenuation  than  the  R-C  network 
just  described,  and  with  much  less 
loadinjr  of  the  oscillator. 

To  avoid  positive  feedback  be¬ 
tween  the  modulator  and  the 
amplifier,  the  amplification  is 
achieved  without  phase  reversal  by 
a  jrrounded-irrid  triode,  cathode  fed 
'  by  a  cathode  follower.’ 

!  Most  conventional  oscillators  de- 
j)end  on  a  transformer  action  of  the 
tank  coil  to  provide  positive  feed- 
i  back,  and  it  is  to  be  expected  that  if 
the  (Treater  part  of  the  oscillatory 
current  is  shunted  throu(rh  the 
modulator  tube,  this  will  interfere 
with  the  operation  of  the  o.scillator. 
I  To  relieve  the  tank  coil  of  this 

i 
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FIG.  4  Amphtt*r  phat*  thiil  lr*qu«ncy 
modulator 


femi-knife-edge  bearing 
reduces  frictional  wear 


This  IS  Wartl  lennard's  new  Dulletin  110  .Midget 
Relay  for  U>ng.  trouble-free  sets  ice,  particularly  in 
equipments  suh|ect  to  vibration. 

Exceptionally  good  vibration  characteristics  are  due 
to  proper  proportioning  of  contact  masses  and  spring¬ 
ing  combinecl  with  heavy  presvures  on  both  normally 
open  and  normally  closed  contacts. 

Eiigher  contact  ratings  than  most  midgets.  .Available 
up  to  .^-pole,  double  throw.  ( Dntact  finger  leads  are 
insulatecl  « ith  the  new,  impregnated  glass-fiber  tubing. 

Vli'rite  for  Hulletin  110  >X  ard  Leonard  Electric  Co., 
'1  South  Street.  .Mount  N'ernon,  N.  A'.  Offices  in  prin¬ 
cipal  cities  of  S  and  (  anada 
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fraction  of  the  grid  base. 

Adjustment  of  the  phase-shift 
network  to  produce  a  phase  shift  of 
4.5  degrees  at  the  highest  frequency 
of  the  oscillator  would  give  the 
maximum  reactive  component  of  the 
anode  current,  but  unfortunately  it 
would  give  an  equal  resistive  com¬ 
ponent  which,  in  practice,  usually 
make.s  O’.  >  —  G,,  thus  violating 
the  condition  for  oscillation  of 
Eq.  (2). 

The  limitation  to  the  maximum 
value  of  /?.  appears  therefore  to 
lie  in  the  design  of  the  oscillator. 
In  practice  with  a  6AK5  modulator 
and  6.FB  oscillator,  the  resistor  to 
Ih*  used  in  conjunction  with  the 
input  capacitance  of  the  tube  must 
not  be  less  than  about  800  ohms. 
An  inductance  of  2  to  3  /ih  in  series 
with  the  resistor  increases  the 
sweep  a  little  and  reduces  the  load 
imposed  by  the  phase-shift  network 
on  the  o.scillator. 


Awfilifi^r  Added 


NEW- 


a  Mighty  Midget  Built  for 
.Mlllloni  of  Operations 


WARD  LEONARD 

■LICTRIC  COMPANY 

Ml  M  CooiiMS' 


MVKIt 


Msisron 


MfWISTS 


coainoi 


0  *00  ooo 

N0uCT!0»<  0AOS$tS 


show  top 

magnetic  properties 
of  this  .002"  steel 


Operating  advantages  of  the  newest  grades  of  Armco 
Thin-Gage  Electrical  Steel  for  high-frequency  equipment  ore 
demonstrated  by  a  series  of  tests  made  in  Armco's 
Research  Laboratories. 

Magnetic  characteristics  of  .002*  steel  have 
been  accurately  determined  up  to  100,000  cycles  a  second. 

These  tests  reveal  superior  permeability  from  lowest 
to  highest  inductions;  low  core  loss  over  a  wide 
range  of  frequencies;  and  adequate  insulation  for 
even  the  highest  volt-per-turn  designs. 

Armco  Thin  Gage  Electrical  Steel  is  given  a  full  onneoled 
treatment  and  insulated  at  the  mill.  No  additional 
annealing  is  necessary  except  for  relieving  coiling  strain* 
offer  cores  hove  been  wound. 

Whenever  your  applications  involve  changes  in  magoolic 
flux  equivalent  to  frequencies  from  400  to  as  high  os  1,000- 
000  cycles  a  second,  this  steel  has  five  definite  advantages. 

1.  Supplied  in  coils  12%  inches  wide  for  high-speed 
manufacturing  operations. 

2.  Skin-effect  is  not  apprecioble  at  high  frequencies. 

3.  Stacking  factor  is  high  (400  sheets  of  Armco  .002-inch 
insulated  steel  moke  a  stack  only  )-inch  high). 

4.  Carliti  Insulation  on  both  sides  assures  minimum 
inter-lamination  loss. 

5.  Hysteresis  is  exceptionally  low. 

Whether  you  ore  manufacturing  high-frequency  devices 
or  your  equipment  is  in  the  "idea  stage,"  be  sure  to 
look  into  the  advantages  of  Armco  Thin-Gage  Silicon 
Steel.  Write  for  more  information. 


Tests  at  100,000  cycles  a  second 


STEEL 


CORPORATION 


4490  Cwftii  Strgot,  Middloiown,  Ohip  •  Pkinlt  ond  Soloi  Officot  from 
Cooit  fo  Cooit  *  Th«  Armco  Intornolioool  Cofporolion,  World  W«do 


Core  loss  and  excitation  charac¬ 
teristics  of  .002"  high  quality 
ARMCO  Thin-Gage  Electrical  Steel. 
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ccucf,  ta ^ tMiy  cOtcuiU 

HTfTTffli  TiLEVISION 


*  Order  these  Gracoil  TV  Trans¬ 
formers  and  get  identical  physi¬ 
cal  ond  electrical  duplicates  of 
original  units  used  in  all  popular 
receivers.  Used  and  endorsed 
by  leading  TV  set  manufacturers. 
Dependable.  Trouble-free.  We 
invite  your  inquiry.  Write. 


V«rtUol  tlockif»f 


Hfh  M««fs«<t 


V*rti€0i  Ovtpyf 


THE  GRAMER  COMPANY 


Electrical  Coils  and  Transformers 

AIKI  lOAO  CHtCAOO  3*.  III..  U.t.A. 

I»TA»IISHI0  IN  1*33 


2  KW 

VACUUM  TUBE 
BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


Oivisioii  of 

"S"  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St  ,  Garfield,  N  J 


For  Only  $650. 


THE  LEWIS  ENGINEERING  CO. 


.7/r  /•  V 

NAUGATUCK 


1  c  -/■»  n 

CONNECTICUT 


t/iis  isn’t  0  new  design 
FOR  A  PRETZEL 


Ntrtr  bolort  a  volv*  liko  tins  nc* 
2  KW  bench  model  "lombordcr"  or 
kiek  freenency  indnction  kcoter  ...  tor 
serine  time  ond  money  in  surface  kord- 
ening,  broiing,  soldering,  onneoling  and 
many  otker  knot  treoting  operotions 


Simple  .  .  .  Easy  to  Operote  .  .  . 
EconomKol  Stondardiiotion  at 
Unit  Makes  This  New  Low  Price 
Possible 


This  compact  induction  heater  sores 
space,  yet  performs  with  high  efficiency 
Operotes  from  220-rolt  line.  Complete 
with  foot  switch  and  one  keoting  coil 
mode  to  customer's  requirements  Send 
samples  of  work  wanted  We  will  od- 
rise  time  cycle  required  for  your  par¬ 
ticular  |ob  Cost,  complete,  only  S6S0 
Immediate  delirery  from  stock 


Send  your  electronic  control,  communicolions  or  opplionce  wir- 
•ng  specifications  tor  a  recommended  solution  by  our  engineers, 
to*  A  TRIAL  ORDiR  OR  A  CARLOAD  ceniWt 


Scientific  Electric  Electronic  Heaters 
are  made  in  the  following  range  of 
Power  1-2  3'S-5  7VS  I0  I24  IS  18  25- 
40  60  80  100  2S0KW 


But  il  you  have  a  device  that  toquires 
a  heutiiiq  unit  in  this  shape,  try  our  flex¬ 
ible  asbestos  insulated  unit.  Write  us 
your  piobleni,  we  11  gladly  supply  trial 
samples  and  cost  estimates. 


APPLICATION 


RESISTANT 


HEATING  ELEAAENT 


RESISTANCE 


LINE  CORD 


THERMOCOUPLE  WIRE 


ASBESTOS  LEAD 
&  FIXTURE  WIRE 


INSULATED 
RESISTANCE  WIRE 


FIBERGIAS 
INSULATED  WIRE 


WIRE  TO  ANY 
SPECIFICATIONS 


IS4 
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STODDART  AIRCRAFT  RADIO  CO 
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pha««-reversinK  function  a  cathode- 
coupled  positive-feedback  amplifier 
is  connected  across  the  tank  circuit 
(Fig.  5),  where  it  behaves  like  a 
negative  conductance  and  maintains 
oscillations  so  Ion?  as  the  positive 
conductance  across  the  circuit  does 
:  not  exceed  p./2,  where  p.  is  the 
'  mutual  conductance  of  each  triode. 

As  mentioned  earlier,  the  r-f 
voltape  on  the  prid  of  the  modulator 
must  be  small  compared  with  the 
prid  bias.  This  means  about  1  volt 
peak  to  peak  for  low-capacitance 
'  tubes  such  as  the  6AK5  and  6AH6. 

'  At  the  highest  frequency,  the  gain 
of  the  phase-shifting  amplifier  is 
about  0.6,  so  the  oscillator  voltage 
I  should  be  limited  to  about  0.7  volt 
'  rms.  This  may  be  done  very  con¬ 
veniently  by  shunting  the  tank  coil 
with  a  crystal  diode  suitably  biased 
hack  to  act  as  a  clipper. 


Final  Dtgiffn 


The  final  circuit  is  quite  practical. 
The  two  cathode  followers  feed¬ 
ing  the  grounded-grid  amplifiers 
for  the  oscillator  and  the  modulator 
have  been  combined  to  simplify 
wiring  and  save  a  cathode  choke. 
To  reduce  the  amount  of  clipping 
by  the  diode,  and  so  avoid  undue 
generation  of  harmonics,  the  oscil¬ 
lator  amplifier  bias  ha.s  been  in¬ 
creased  until  o.scillations  are  only 
just  maintained  over  the  whole 
range.  A  6AH6  was  chosen  for  the 
modulator  becau.se  its  grid  char¬ 
acteristic  gives  rise  to  a  more  linear 
frequency-voltage  relationship.  It 
al.so  gives  a  slightly  wider  deviation 
than  the  6AK.5. 

Tank  inductance  L,  consists  of 
f>2  turns  of  34  g.  enamelled  copper 
wire,  wound  30  turns  jier  in.  on  a 
i-in.  diameter  polystyrene  former, 
with  a  1-in.  long  iron  dust  core 
located  at  about  the  center  of  the 
winding.  The  inductance  is  about 
16^h,  and  the  self-capacitance  of 
the  order  of  1  /i/if. 

The  cathode  choke  has  an  in- 
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FIG.  $-  Wssotlv  conductaDC*  oscUlolot 
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for  this  Unusual  New  Gauge  Control  that 
covers  ALL  the  Useful  High  Vacuum  Range 

This  new  gauge  control  represents  a  real  advance  in  the  measurement  and 
control  of  high  vacuum.  In  designing  it,  our  engineers  have  ingeniously 
simplified  the  long-accepted  circuits . . .  developed  an  instrument  that  is 
smaller  yet  more  convenient  and  flexible  than  ever  before.  The  one 
Ionization  and  two  Thermocouple  Gauges  fill  all  th*  nttJi  «/  sdentifu  and 
commtnial  work.  But  there  are  many  other  advantages,  so  write  .  .  .  today. 
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IF  you  are  a  user  of  large  quantities 
of  precision  springs  of  any  type  we 
have  a  proposition  that  may  very 
well  result  in  a  substantial  reduc¬ 
tion  in  costs  for  you.  All  we  ask  is 
the  opportunity  to  have  our  engi¬ 
neers  go  over  your  spring  require¬ 
ments.  Our  experience  indicates 
that  the  application  of  our  "know¬ 
how”  and  modern  facilities  can 
often  result  in  lower  costs  through 
improved  manufacturing  methods. 

Good  examples  of  our  ability  to 
save  important  amounts  of  money 
for  our  customers  are  the  springs 
sketched  above.  In  each  of  these, 
improved  forming  methods  devel¬ 
ops  by  Accurate  reduced  costs  to 
a  fraction  of  what  they  had  been. 

Now,  we  would  like  the  oppor¬ 
tunity  to  do  the  same  for  you. 
There’s  no  obligation  on  your  part 
so  write  today. 


TAM  RE^pRDERSl 


COST  CONSCIOUS  QUALITY 
Since  1930 


ACCURATE  SPRING  MFG.  CO. 

3830  W.  Loke  S».  •  Chicago  24,  III. 
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sludging 


Tliat’s  what  Guy  W.  l*n»l>st,  owner  of  the  l>K-khaven 
Klwtric  Repair  Co.,  l>K‘khaveii,  Pa.,  says  alK>ut 
(ieneral  Elwtrie’s  9.574.  Here  is  his  shiteinent: 

"(i-E  all-purpose  insulating  rarnisk  957 gives 
you  a  cover  coat  you  can  see  and  that  Jills  up  be- 
tireen  the  Former  irires.  I've  had  very  govnl  success 
irith  it  on  armatures  up  to  2(MM)  ItFM.  On  formed 
coils  I  can  bake  before  forming  and  the  turns  don't 
come  apart  when  you  pull  the  coil.  I've  had  no 
trouble  with  sludging,  and  all  my  work  is  hot  dipjwd. 
I  find  that  I  only  use  afsait  half  as  viurfi  1^>1 
(ilyptal  as  a  cover  c(Hd  on  957. 't  as  I  had  to  use  over 
the  varnish  I  had  been  using,  and  I  get  higher  gloss 
and  better  Imnding  when  IJ(H  is  used  over  9574- ’ 


*G-E  9^4  girft  rxcfllrnt  usultf  "•i  all  types  of  roils 
except  extra-high-\peed  armatures.  It  is  one  of  (i.E.'t 
complete  line  of  eltlrual  insulating  materials,  truluding 
adheiites,  u  edges,  cements,  compounds,  cords  and  tinnes, 
sleeting,  wire  enamels,  mica,  papers  and  fibers,  permafilSf 
tapes,  tubing,  tarnished  cloths,  tarnishes. 


GENERAL^  ELECTRIC 


-w  O^tASYTOUSl 


■AKU  AT  LOWH  TUNAMATUMS 

than  U  potublc  with  moat  other 
synthetic  varnishc!!. 

AtNlTVATIS  lASILT  into  the  deepest 
roils. 

NO  SnCIAl  TMINNB  required  (just 


6  NO  SPfCIAl  TNINS 

|¥-iroleum  spirits) 

STAAll  \\  ill  not  tend  to  harden 
in  the  tank. 


SEND  FOR 
BULLETINl 


If  you  haven’t  yet  tried  O  F, 

95~4,  get  in  touch  witJi  your  loral 
C-E  Distributor,  or  write  ftjr  tnir  new 
bulletin  to  Section  K-2,  Chemit  al  Iv-partinetit, 
General  Electric  Company,  Pittslicld,  Maas. 
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FIG.  t  -Fr#quMicy  plotted  aqalatl  mod- 
olotioB  Input  Toltoqu  U  ahown  by  curru 
1.  Curru  2  ta  p«ak  r  l  output  Toltaqo 
plottod  ogaiast  froquooty 


aS.iv«-  1111*0.  inonov'  Kit  llio  rolay  to  the 
joh  NOT  th**  loll  to  th«‘  rol.iy! 

('h(>oM‘  fnmi  the  larKOHt,  moet  adapt- 
able  lino  of  rt‘lay  tyiKia,  8hH|M*a,  contact 
arranKonMMita,  mountings.  houaitiK  atyloa  Ojl^H 

and  coila  on  tho  market  today, 

l^'l  St  rut  hors  Dunn  «*nKini*ors  recom- 
iiMMiil  ixnitly  the  ri|;ht  r«*lay  for  your 
applicat  ion. 

Writ**  for  ('ataloj;  (I  for  a  (|ui**k  fiuide 
to  th»*  most  wid«*ly  us**il  of  Struthors- 
Dunn's  o.lMH  rol.tv  tvjios. 

STRITHERS-DUNN 

IStnithors  Dunn,  Inc  .  ISO  N.  13th  St.Phila  7,Pa. 
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SAR  lAARCISCO  •  SIAMlt  •  SYAACUSt  •  ICRONIO 


ductance  of  about  6  /ih  and  con.Rista 
of  three  interleaved  windinpts,  each 
of  100  turns  of  28  g.  enamelled 
copper  wire,  wound  on  a  A-in. 
diameter  bakelite  rod  3-in.  long. 
The  two  heater  leads  were  first 
close  wound  side  by  side  on  the  first 
layer,  then  the  cathode  lead  was 
wound  on  a  second  layer  between 
the  other  two  wires.  Like  the  tank 
inductance,  this  choke  should  have 
as  hiirh  an  inductance  as  is  con¬ 
sistent  with  low  self-capacitance, 
but  the  problem  is  complicated  by 
the  reijuirement  of  low  resistance 
for  the  heater  leads. 

The  circuit  is  constructed  on  a 
bakelite  panel  to  reduce  stray  ca¬ 
pacitance.  The  frequency  of  this 
oscillator  is  dependent  to  a  rather 
larKe  extent  on  the  supply  voltage, 
so  that  a  stabilized  power  supply 
is  indicated,  particularly  if  small 
frequency  deviations  at  modulation 
frequency  other  than  that  of  the 
line  are  to  be  a  requirement. 

The  three-tube  unit  shown  will 
cover  the  range  10  to  50  me  and  if 
an  output  voltage  of  only  a  few 
millivolts  is  required,  this  may  be 
obtained  from  the  5-ohm  resistor  in 
the  anode  of  the  cathode  follower. 
If  a  higher  output  is  required  it  is 
lea.st  disturbing  to  the  operation  of 
the  circuit  if  the  output  is  taken 
from  the  cathode  of  the  cathode 
follower,  but  even  there  a  load  of 
5  iMuf  reduces  the  sweep  by  several 
megacycles.  The  voltage  at  this 
point  varies  considerably  with  fre¬ 
quency,  falling  to  minimum  at 
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FlEXIRILITY  TEST 

1.  60  days  at  113°C 


2.  7  days  at  136°C 


(AAeets  low  temperature  requirement  of 
-40°C  when  tested  according  to  JAN- 
C-76) 


Slow  COAAPRESSION  TEST 

Actual  force  in  pounds  to  ground 

FLAME  TESTS 
Horizontal  Test 


Vertical  Test  (As  described  in  Under¬ 
writers'  Standard  for  Thermoplastic 
Wires) 


VOLTAGE  BREAKDOWN  TEST 
As  received -2(XX)  V/min. 
Ave.  breakdown  KV 


After  60  days  at  113°C-2000  V 'min. 
Average  breakdown  KV 


INSULATION  RESISTANCE  TEST 
12  hrs.  in  water  at  15.6°C 

Megohms, '1000' 


1/32"  Wall 
(no  jacket) 


No  evidence  of 
cracking 


No  evidence  of 
cracking 


1/64"  Wall 
(nylon  jacket) 


No  evidence  of 
cracking 


No  evidence  of 
cracking 


Self-extinguishing 
no  falling  particles 


Specimens  meet 
requirements  sat¬ 
isfactorily 


No  failure 
23.9  KV 
(1/64"  wall) 


No  failure 
21.3  KV 
(1/64"  wall) 


988  megohms 


Specimens  meet 
requirements  sat¬ 
isfactorily 


No  failure 
24.7  KV 


No  failure 
24.0  KV 


1270  megohms 


Deto  opp^ort  os  ffio  opprovol  ood  tost  fporf  horn  Undorwritors'  lobofotof^,  loc. 
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DO  YOU  KNOW? 


-that  a  PILOT  LIGHT 

CAN  IMPROVE  YOUR  PRODUCT 

•  .  .  .  add  attraction  —  safety  — •  service  ? 


—  what  lamp  to  use 

—  how  to  uto  it 

—  what  it  will  do 

—  what  it  will  cost 


1/  l/WPORTANT 
MEAUBERS 
of  the 


THIS  MAY  IE  THE  ONE  ^ 

Ovtigoad  for  low  cost  NE>5I  Noon  /  >  ij 

•  Guih-in  Rotistor  o  Patented 
o  U/l  littod  e  Rugged 
Cotologuo  Number  531300  —  997 
for  110  or  330  volts.  S 

SAMPLES 

for  rfttign  purpoit  IB9 

NO  CHARGE  MMM 

l/ry/l  Write  for  t«te 

/fL  rf;"HANOoooK  OP  phot  iights.  - 

Write  M  on  your  design  problems.  I  | 

Tk«  DIAL  LIGHT  COMPANY  of  AMmiCA 

ForrmoU  Manufacturer  of  PiUtt  Lights. 

MO  BROADWAY.  NEW  YORK  3.  N.  Y.  TELEPHONE  SPRING  M300 


raiiO  MUitiCONOuCtO* 

INTftCOMMUNfCATlON  CaRII 

(ML-OVfR  RRAiOl 


S4fef  SHiBff!  ifnemiT!!! 


RuPtRSPEED  wrHiTf  PiaSh  A(t>*o*wd  t«e>n  Cot«d  S«id#t  coimws  ’A 
O  Pergni  tf  o«««*ri  mf^  YOU  CAN  SELECT  TnE  SOLDER  TO 

Oivf  AAARIMUM  EPPiCliNCT  AT  THf  CORRECT  temperature— EOR 

YOU*  fO# — a*  ■■  we  mqa#  .1  t«  R»  eaet  r«Qw'«Ms*n»t 

Check  these  Important  Features: 

tR  A<t.v«*WW  fW«<A  Rwi  lAOerM  OT«i<ei««  o»rwod<Af 

#  N#  tfre  •«  b.fb  rA«.|lAACA  t*«AH  N«  f«th  ^  CWtiAtrAA 

A  E<«a«Mi««1  G«wt  fwftbwr  C<«w«  MArW  lAiAPo  p«r  pAwAd  wl 

it  Ew«*W«  Ow*t«*Ar«  IAIAWP  tAtAN. 

M  CwN  AA«A  rA,«<t% 

B  N«a  byfrAMAAtC  iweidwA  •*  bipP  d>«4A<*r<(  itrWA^tb 

#  Na  wAAlAASAAt  AdAt 

it  CaasaIaRA  CAAfiAteAVI  CATA 

Wr.te  »•  •«.  U  S  RAA'AsAotA'oA  fA«  SAAtp'AS 
t«<bn.<Ai  l.tero»«'A  And  A^XAs  SfA<R«  asA-A*A<aa<} 
n  Ror'tAiter  *A'  mmAd  AY#  d#'  'A'e  fA  aM  AA>ntt 


\ 


PnalO 

MUlTiCONOuCTOR 
RUSTIC  JACKET  iPdTtR 
COMMLfMfCATfON 
OR  CONTROL  CAltl 


H.  J.  ENTHOVEN 
&  SONS  LTD. 

LONDON.  ENGLAND 


S  RA#r  A»AA*A*teA 

MAURICE  H.  ESSER 

Dept  A.  Its  N  WATER  STREET 
ROCHESTER  4.  NEW  YORK 


For  remplet*  "PH410  F4MIIY  STORY" 
Aih  ter  tl««  NEW  iS  page  llluitratMi 
PHAIO  CATAIOG 

PHALD 


CORNER  or  COMMERCIAL  ST. 

WORCESTER.  MASS. 

Moftvfoc*wf«ri  et  IntwloWd  Wire,  Coblrt.  Cord 
Sth  ond  Ttiormoptoux  Twbine 
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Vi'hcrcvcr  an  electrical  measurement  provides  essen¬ 
tial  information  . . .  whether  in  the  manufacture  of 
electrical  components,  the  inspection  of  purchased 
parts  or  finished  products,  or  in  the  operation  of  some 
electrical  machine  . . .  far-sighted  buyers  specify  "me¬ 
ters  by  vt  eston".  Experienced  buyers  know  that  in 
value,  and  in  performance,  there  is  no  substitute  for 
VI  ESTON  instruments.  Ask  your  nearest  weston  rep¬ 
resentative  for  all  the  facts, or  write  for  bulletin  A-7-B. 
Vi  ESlON  Electrical  Instrument  Corporation,  618 
Frelinghuysen  Avenue,  Newark  5,  New  Jersey. 


k»mi  •  SttMta  •  iMtM  •  •  CSarKtu  •  Ckiati  •  CWctti  •  CmtM  •  D>Hm  •  Omw  •  Btirait  •  NwttM  •  iKtuwiM  •  Smidh* 

liltit  iKt-lnUifm-Mtian-Mintafda-Nmrt-imSfltm-im  Urt .  OtUXt .  rsumnsii .  ntun .  rirntis .  I»C«WW 

Sm  FrMCitu •  SultM  •  SI  Lmit  •  SpKw •  Tilu •  •<(liw|i4ii.  0.  C.  •  to  NtillMni  ttoctnc  CatofMf,  lU..  EmrSto  tvricM.  lU. 
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atwut  20  me  and  rising  to  about  two 
or  three  times  that  value  at  the 
high  and  low>fre<iuency  ends  of  the 
sweep.  This  is  due  to  the  fact  that 
at  high  frequency,  the  cathode- 
ground  capacitance  of  the  cathode- 
coupled  amplifier  causes  a  phase  lag 
over  and  above  that  at  the  grid  of 
the  modulator,  resulting  in  a  nega¬ 
tive  conductance  component  of  mod¬ 
ulator  admittance. 

In  the  model  constructed,  a  two- 
Htage  cathode-coupled  amplifier, 
which  has  a  falling  output  above  20 
me  and  which  is  low-frequency  com¬ 
pensated  by  means  of  a  series-tuned 
filter  in  parallel  with  the  cathode 
load  of  the  first  stage,  is  fed  from 
the  cathode  of  the  oscillator.  The 
output  is  about  1  volt  rms  with  a 
variation  of  less  than  zt.  0.06  volt 
from  16  to  46  me  as  shown  in  Fig.  6. 

The  frequency  limits  are  from  a 
minimum  of  10  me  when  the  modu¬ 
lator  is  cut  off  to  60  me  at  which 
point  instability  sets  in,  but  the 
frequency  variation  is  seriously 
nonlinear  near  the  extremes.  The 
u.sable  range  depends  on  the  degree 
of  linearity  demanded.  The  curve 
of  frequency  against  modulation 
voltage  between  16  and  45  me  is 
shown  in  Fig.  6,  and  it  may  be  seen 
that  from  15  to  40  me  it  is  linear  to 
within  :*z  260  kc  or  rt:  1  percent, 
and  the  whole  range  shown  is  suffi¬ 
ciently  linear  to  be  u.seful  for  most 
purposes. 

Acknowledgement  is  gratefully 
made  to  J.  S.  Foster,  Director  of  the 
McGill  University  Radiation  Labor¬ 
atory,  for  the  opportunity  of  work¬ 
ing  on  this  project,  and  to  R.  W. 
Jackson  of  the  above  laboratory  for 
helpful  discussions  during  the 
course  of  the  work. 


0  If  yuur  requirements  are  for  extra  fine-pitch  gears  and 
pinions  with  precision  tolerances,  send  us  your  prints 
for  quotation.  Heascr  Gear  engineers  are  trained  to  assist 
you  in  the  design  and  application  of  this  type  gear. 
Our  workmen  arc  specialists  in  manufacturing  small 
and  medium  si/c,  fine  and  extra  fine-pitch  gears  to  your 
^  most  exacting  specifications. 
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(1)  H.  D  Helfrich.  Jr  Wldf  DrvlAtlon 
U(ia4’tan('«  Modulator,  ESKcntoNics,  p  120. 
April  ISIS. 

(2)  G.  C  Ssiklal  and  A.  C.  SohroAdrr. 
T'athodr-oouplAd  WIda  Band  Ampllflrra. 
/•roo  tHR,  p  701,  Oct.  ISIS. 
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Compact  Industrial 
Television  System 

The  viniroN.  new  photoconductive 
pickup  tube  for  television  de.scribed 
in  this  is.sue  of  F.LECTKONICS, 
has  made  possible  a  television 
camera  unit  only  10  inches  long,  3 
inches  wide  and  5  inches  high.  It 
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NEW  4«h  EDITION 

Hytr«n  Roftrtiic*  Owid«  fpr 
Minlotvr*  lUctr^n  Tiibts 

Mmiotwr*  typ«t  or«  mwHiplymg 
fast.  You  n««d  tKit  Hyfro«t  R«Fpf> 
•«KP  Gvidp.  Orig^tPd  by  Hytrevt, 
it  it  urtiqwP.  Littt  oN  mmiaturpt  to 
datp«  rpgordlpti  of  mokp.  Sia 
pOQPt  of  ppftinpot  doto.  1  33  fPioi* 
oturpt  —  41  of  tbpw  «pw.  70  bot* 
if*g  dkigromt.  Littt  tMwUor  lorgpr 
pfOtOtyppt.  Frpp  from  yowr  Hytroo 
fObbpf.  Opt  yowr  copy  of  tbit  old 
fripftd  bfOwgMwptodotp  — todoy. 
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flATUftlS 

•  Hum  IB  y  n«t'Ui<>«roM  vith  »>ncbrt]al»e<t  »«< 

Ttmint  ftfHl  \  k4r<i  Outptit  pul«*  •••• 

•  MyncbrrAiiTil  mArk#r  for  rturking  puli 

bimI  ri*o  Uhm. 

•  Ktirvm*  Btahtllfr.  m«uri>U  bv  dertting  bII  puli 
lilting  ntfv  4if  mA«t«r  uortUBtor  pui*^ 

•  for  cim'k.rtc  syBcttrAfiulng  puImb  la  ( 


SYNCHRONIZING  GENERATOR 

Model  PT  101 — Television 


MaiiuliM-turfr'e  It^lH  riMifirni  HiiiM'rioril)  of  1*^1  IMI*  4t7 
for  IitiihIii's  oo  ocss  |(l•«lilinofl^  1'oli‘olioiiii‘U‘r  .  .  . 


^Oiir  raiirririkn*  ka«  rttn* 
«t»ur  ir«l«  amt  lkc»i»r  of 
ikr  K«4liMli<»n  l4ilM»ral«»r7  re* 
fardinc  %»rar.  I^ra*  than 

m  tarek  a#o  «er  r«»ni|»lrlrH  a 
llfr  IrBi  on  onr  «if  our  2~  Rr<- 
lilinrar  l*i»lrnliomrlrr«  in 
ukirk  tkr  l»ru*li  lra*r|rd  ihr 
full  Iriialb  of  ikr  rr%i«lanrr 
rirmrni  fi%r  MifllMrn  timr*  t>r* 
f«»rr  faiiurr  iKrurml.  Thr 
uirr  UBrd  in  ihr  rroiwtanre 
rimirni  na*  JN)1I  diamrlrr4*^ 


TELEnSION 


Sauipmtnt 


manufatfufcr 


PAMN^^•  ...  a  prrii«>u«  nictal 
allov  loiiuininit  ptIJ,  platinum  ami  pal¬ 
ladium  ouf^iandtn^  ite  as  the 

«lidinK  (i*nta(i  in  main  i\pi’«  of  potrntiumrirM  nherr 
loni:  Itir,  loH  muBT  and  mainiaincil  liruantv  arc  iWMrniial.  Ihi^ 
amtoilH-r  levied  Nl  ^  MmiiHik  Metal  arc  alv)  hrin^  umiI  %u(ir%v 

full>  m  luinic  rou%  prciut«.m  timtait  and  dip  rin^  applnation^  rt-quirinic 
iiMiirulIrd  %irar  ri^i^tamc.  hi^h  fomlu«.iiMi\  ami  Irrcikun  lr«>in  tarnuh 
and  (urroBion  NX  rite  or  call  our  Kr^anh  Orpartmeni  for  ad<liiional 
icchnnal  data.  ootlinitiK  %tHir  ptobicm  if  |M>B%ihlr 

IH(  .1.  \l.  Mt  rilMI'AM  re  iiM  HI.,  HotiMiioi  riiNS. 
Hfi  Cl  SI  iH  I M  IN  rni  iMiius  mi  i  «i  mi  i  si  i  iiniii  si  mi  mri 

•  Htt-  I  M  I.  M  Siy  C.». 


ti.  M  C.IANNIM  All).  INI 
AS'*  M.ifilt  luinr.r 
SfHtn.nrM  Nc«  Ititc. 
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SMALL 


PARTS  I 

Cost  less  when  made  by 

MULTI-SWAGE 


^  lx... 


The  economy  way  to  get 
a  million  small  parts 
similar  to  these  — 


I'x.mine  the  luhulir  and  solid  metal  pans  sho«n 
here  t«ice  sire.  If  you  use  anylhinft  similar  ...  in 
((u.milics  ol  oser  a  million  .  .  .  impon.nt  sasinKs 
i.n  Sc  sours  Send  us  the  p.ri  and  specs.  (Tur  «iuo- 
laiion  xsill  shoxs  xsh)  the  Head  f  ham  Compans's 
Ml  l.l  1-N'X  .\(«l  I’rtKess  has  lonjc  been  knoian  as 
the  most  economical  method  of  making  electronic 
lube  contact  pins,  terminals,  jaiks  and  sleeses. 
And,  xths  more  and  more  users  of  mechanual 
jjb  (up  to  'i'  dia.  and  to  2'  length  )em- 

W  plov  our  facilities.  Ktl'F  for  Data  Hulleiin. 

’  X|THI  UAD  chain  fMANUfACTURING  CO., 

1'  M«'t  It  atouHiaiN  stovi  it..  stiociroiT  s,  comm 


•*«•!  fWlde. 

SPiCiriCATIONS 

I  LlBe.  laterlie-e.1.  Mt  fWI'U.  M  freine*.  HMA  Nynchron 
UUsf  pulers  beUt  t»  leleteSM'e  spniArd  in  tl»«  MtTril 
or  1*4’  tKitput  I'ulwa  l4vi>t'hroaif inf,  \  iih-* 
UieaKirtg.  1  eritete  Hleiiking.  Ilorunatal  iRrlfiiig  Vmhel 
I  i»fisina  INilwe  A  rolts  ns’t;>«  toO  ol>m  tertiitnei  •>» 

I  ItiiAi  output  tet  ks  IIA  rnlu  M),  M  cp*.  I'ocnpM*  «Uh 
I  itihse 

!  TELEVISION 

I  <  MONOSCOPE 

I  !  SIGNAL 

I  SOURCE 


Model  PT  102 

*  Ceeipestlt  Viiee  tifnii 

#  Wide  Bend  Vide#  Aw»ll 
««r.  •  DB  dewe  et  lOMC 

e  Duel  eetpets  fer  feedinf 
tee  7%  er  lOB  Mee« 

•  BUek  peeHive  er  Black 
"••athre  eetpat 

e  Brseluttee  freattr  than 
Md  lines 

IwrUT  Vvrtiral  and  Hari- 


100  metropolitan  AVI 
BROOKLYN  11,  NEW  YORK 


Tdidvialon  mflcsddra  ond  cecityltontt  td 
Hid  A«tid4C'«  f rdOt  tdtdvNidA  ff«t»ofta. 


Selenium  Solves  a  Problem 
for  the  IBM  problem  solver 


you  CAN  BE  SURE..  IF  irii 

Wcstinghouse 


In  building  this  complex  problem  solver,  IBM 
chose  Rectox  Selenium  Rectifiers.  Thus,  power 
supply  maintenance  is  “just  a  memory”  now 
on  the  IBM  electrical  brain. 

Selenium  rectifiers  need  little  attention  .  .  . 
require  no  periodic  lubrication  . . .  have  no  ro> 
tating  parts  to  wear  and  replace.  You  can  in¬ 
stall  them  in  your  equipment  and  forget  them. 

In  addition,  high-voltage  selenium  cells  open 
the  door  to  savings  through  cell  reduction. 
Higher  voltage  cells  (24  volt,  d-c/33  volt,  rms 
compared  to  conventional  20  volt,  d-c/ 26  volt. 


rms)  cut  the  number  of  cells  required.  And 
fewer  cells  mean  lower  costs. 

Maybe  you  have  a  similar  problem.  Our 
engineers  will  be  glad  to  work  with  you  to 
find  an  economical  answer.  Get  a  copy  of  DB- 
19-025  from  your  local  Westinghouse  repre¬ 
sentative.  Or  write  Westinghouse  Electric 
Corporation,  P.  O.  Box  868,  Pittsburgh  30,  Pa. 

J-I1S90 
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TUMS  AT  WOIK 
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Announces 

a  LOW-COST 
High-Performance 


KOVAR-GLASS 

,  I  \ 

a  '  \ 


|N‘iiilal»M‘,  l(»\>  - Ko\ar 
Seal.  T*itli  tlif*  r«»llouiiiK 
liifiliU  <l«‘«>iral>U‘  ft'aliircN: 

•  KaH\  to  .\o»<‘inl>l«' 

•  .MfM-liaiiicali)  >lron}' 

*  l'la^lio\«-r  Nollat:*' 

*  I  lu'rnial  >iio4-l\  aii«'« 


*  \Mrarli\(‘  \|»|M'aran<-« 


*  Iiniiir4lial«*  SliipiiH'iil 


•  l.o\»  < !«»*•! 


4  4 


S  -  i PA K OFF 


OH^MH:  a  M  km  I-  KCTl  HINC.  CO 

I  ATKOBh.  PA. 


Mreigha  eiirht  pound*. 

A  complete  system  compriiing  n 
camera  and  viewing  monitor  con- 
aiitfl  of  only  the  camera  and  one 
other  unit,  the  master  control 
monitor  unit  weighing  58  pounds. 
It  is  26  inches  long,  26  high  and 
8i  inches  wide.  The  two  units  are 
interconnected  by  a  muitiwire  cable 
that  handles  video  and  sweep  volt¬ 
ages  in  addition  to  power.  Similar 
equipment  used  by  television  en¬ 
gineers  on  remote  pickups  and  em¬ 
ploying  an  image  orthicon  weighs 
800  pounds  and  consists  of  five 
units. 

The  monitor  unit  of  the  indus¬ 
trial  system  contains  all  power  sup¬ 
plies  and  sweep  generators,  a  total 
of  42  tubes.  A  seven-inch  picture 
tube  is  also  mounted  in  the  monitor. 
The  60-cycle  line  is  employed  for 
vertical  synchronization.  Multi¬ 
vibrators  count  down  from  the  S1.6- 
kc  horizontal  oscillator  for  com¬ 
parison  with  60  cycles. 

The  camera  unit  contains  two 
tubes,  a  6AG5  and  a  12AT7  to 
handle  the  video  signal  fed  to  the 
low-impedance  line.  A  considerable 
portion  of  the  bulk  of  the  small 
camera  unit  is  taken  up  by  a 
motor  which  mechanically  focuses 
the  lens.  Control  of  focusing  is 
done  at  the  monitor  where  the 
image  is  viewed. 

A  conventional  RMA  standard 
video  signal  is  produced  by  the 
equipment  and  this  feature  allows 
use  of  mass-produced  home  receiv¬ 
ers  to  be  used  as  extra  monitors. 
Kstimated  cost  of  a  typical  installa¬ 
tion  is  J6.500.  The  vidicon  is  ex- 
I)ected  to  be  priced  at  about  one- 
fifth  that  of  the  image  orthicon. 


Keroriling  Muss  Spectrometer 

PROGRES.S  in  semiautomatic  and 
automatic  methods  of  analyzing 
gases,  liquids,  and  solids  has  in¬ 
creased  in  rapid  strides  during  the 
pa.st  few  years. 

The  new  recording  mass  spec¬ 
trometer  is  an  excellent  example  of 
1  modern  analytical  tools.  The  versa- 
!  tility  of  the  instrument  permits 
highly  varied  applications  in  the 
petroleum,  chemical,  rubber  and  as¬ 
sociated  process  industries  and 
nuclear  energy  laboratories. 

As  denoted  by  its  name,  the  mass 
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Wood  preservation 
holds  down  telephone  costs 


I’cilcs  arc  a  suhslantial  part  of  tlic  plant 
that  sfr\cs  your  tclt-phont’.  making  thfin 
la't  loni;iT  kt'fjK  rloyyn  ri-paips  aiul  ro 
nt’wals  that  arc  part  of  tcU'phone  costs. 
So  Ik’ll  I.ahoratorii’s  have  lont{  Itccn  ac 
tivc  in  the  attack  on  wotkI  ilostnrvinj; 
funs>i,  the  yyorst  enemies  of  telephone 

p)ltS. 

Iletter,  cleaner  creosotes  and  other 
preseryatives  have  been  deyeloperl  in 
coo|X’ration  with  the  wooil  pri-M’ry  inyr  in 
diistrv.  Ileseanh  is  now  Ix-inj;  carried 
out  on  grccnsalt— a  new,  clean,  rxlorless 


preservative,  rven  the  nniductsof  atomic 
energy  rese.irch  have  tx-en  pressed  into 
service— radioactive  ivitojx’s  are  used  to 
measure  |x-netration  of  fluids  into  wimhI. 

Treated  jxiles  last  from  three  to  hve 
limes  as  long  as  untreated  poles,  this 
has  saved  enough  timlxT  during  the  last 
ijuarter  century  to  eijual  a  forest  of 
I y, 000,000  trex-s.  More  than  that,  wixxl 
preservation  has  enabled  the  use  of 
chea|x-r,  ijuukly  growing  timlxT  instead 
of  the  scarier  varieties. 

I  his  and  other  savings  in  pole  line 


costs,  such  as  strongei  wires  which  need 
fewer  piles,  are  some  of  the  reasons  why 
.America's  high  <]ualily  telephone  service 
can  he  given  at  so  reasonable  a  cost.  It 
is  one  of  today’s  best  bargains. 


BELL  TELEPHONE 
LABORATORIES 


tMplonng  and  Dvviling  and  far  Confinuad 

lmprov«m«nfi  and  iconomiai  in  Jalaphona  S«rvk9. 


KNURLED  SOCKET  HEAD 
SHOULDER  SCREWS  ^ 


•r  WAthmah 


HEAD  AND  SHOULDERS”  ABOVE  THEM  ALL ! 


UNBRAKO  Socket  Head  Shoulder  Screws  with  Knurled  Heads  .  .  . 
are  preferred  by  die-makers  everywhere  .  .  .  but  are  useful  for 
many  mochirte  applications.  Their  knurled  heods  provide  a  slip- 
proof  grip  —  even  if  fingers  and  heads  are  oily  or  greasy  —  thus 
materially  speeding  production. 

UNBRAKO  Shoulder  Screws  ore  available  in  full  range  of  standard 
sizes  — other  sizes  to  special  order. 

Write  for  further  details,  today. 


portable  otcillotcopo  engi* 
nearad  to  the  exacting  require- 
merttt  of  the  electronic  designer 
.  .  .  a  precision  instrument  that 
sacrifices  nothing  in  performance 
characteristics  er  dependability 
because  of  its  portable  size  or 
budget  price  ...  A  giant  in  per¬ 
formance,  a  midget  in  size,  the 
S-M-A  POCKETSCOPE  invites 
critical  comparisons! 


TYPE  BX 

I  WAH 


S  For  iMtTMMRtstiOR 
%  critical  ^ 

appBcatlBi 


Id^f'ticat  V^ftkol  and  Horiiontol  chgfm#lo 
with  10  mv/in  ««mitivtty,  From  0  tO 

200KC  within  ^201 . . .  Non  Froqvoncy  dio* 
criminoting  ottortwotori  ond  goto  controU  . .  • 
Intornol  colibrofion  oF  tract  amplitwdt  .  • 
Ltnoar  timt  bait  otcillotort  with  ±  tyrtc  For 
•ithtP  rtpttitivt  or  trigger  tw#«pi,  From 
cycio  to  50KC  .  «  .  Tract  tapon«ion  «  .  . 
FiHtr  Krttn  .  .  .  Mu  mtfol  ihitld  .  .  .  and  a 
hoit  oF  othtr  FtatgrtB. 


MAX  tIS:  I  ^  1)31  Aliufl 

t  0  |N.<ltr«4M«| 

V)  000  OtiMi 

AODY  Sizi:  f  ty  t  la- 
TOIIBANCI  tfANOAto  1% 

IfO  I  10%  m*  )>.•»>•  {• 
•r«  C««(t 


IN-RBS-CO  wiro  wound  rotittort 
•rt  ongin— ftd  for  tho  monufoc* 
turor  mointaininf  m  roputatKNi  of 
lop  quality  and  parformanca  in  Hit 
•quipfoant.  Thay  covar  a  full  ranfa 
from  1  watt  to  10  watt*  and  .01 
ohm  to  l.S  mafoKm.  Conaaraativa 
ratine*  amura  maumum  long  Ufa; 
iToubW  fraa  tarvica.  Writa  for  cata- 
lof  today  on  company  WttarHaad. 


TYPECX- 

WATT 


;^^NON- 

INDUCTIVE 


MAS  SIS  rso  000.lio())1  *ll.,l 

SOO  000  .lo  IN. 

I  )  000  IM...O... 

■oor  SIZI  t  I' If  k>  *  i*'<i‘.-i 
TOlilANCI  SI.ND.IO  l*S, 
k  ITO  I  10%  ••  Si  «•<  f . 

is  C...I 


Wafvrmen  e^oduett  Inciwd*  .  .  . 
$-IO-B  OtNISAl  POCKITSCOrt 

S-ll-A  INDUSTSIAl  POCKITSCOPI 

S-14-B  WIDE  BAND  POCKtTSCOPt 

S-IS-A  TWIN-TUBE  POCKETSCOPE 

Alt*.  BAKSCOPES,  lin*ar  Amelifltrt. 
S ATONIC  twb*t  and  •lh*r  •^uipmtnl. 


nSTRIMEMT  RESISTORS  CO..  10S6  COMMERCE  AVE..  UNION,  N.  J. 
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NEW  MANUALLY- OPERATED  "STICK”  WINDER  GETS  "ELECTRICAL 
MANUFACTURING”  DESIGN  AWARD  •  UNIVERSAL  NO.  108 


FOR  WINDING  COILS  IN  QUANTITY 
ACCURATELY  .  .  ..  AUTOMATICALLY 
USE  UNIVERSAL  WINDING  MACHINES 


A  fully  automatic  coil  winding 
machine  pays  its  way  only  when 
the  runs  are  long  enough  to  justify 
the  expense  of  the  set-up  time  re¬ 
quired. 

Since  many  coil  lot  sizes  are 
small,  only  a  portion  of  the  market 
requirements  can  be  filled  eco¬ 
nomically  by  the  use  of  automatic 
machinery. 

This  situation,  together  with  the 
obsolete  condition  of  many  of  the 
manually-operated  winders  in  the 
electrical  and  electronic  parts  in¬ 
dustries  created  the  necessity  for 
developing  a  manually-operated 
winder  of  modern  design  to  sup¬ 
plement  the  automatic  type. 

No.  108  COIL  WINDER 

The  No.  108  Coil  Winder  was 
developed  by  the  Universal  Wind¬ 
ing  Company  to  meet  the  demand 
for  a  modern  manually-opierated 
machine  to  wind  paper-insulated 
coils  in  multiple  or  “stick”  form. 

Its  design  received  an  Honor¬ 
able  Mention  Award  in  the  11th 
Annual  Prcxluct  Design  competi¬ 
tion  sponsored  by  “Electrical  Man¬ 
ufacturing.” 


grated  unit,  clean  and  functional, 
with  labor-saving  features  which 
would  warrant  replacement  of 
present  equipment,  and  with  a  sell¬ 
ing  price  low  enough  to  be  attrac¬ 
tive  to  the  predominantly  “job 
shop”  type  of  market  characteris¬ 
tic  of  the  ever-changing  electrical 
and  electronic  parts  industries. 


/Vot0  conrmru0nc0  oi  controU. 


wire  size,  coil  length  and  diameter. 

Accessibility  Operations  in¬ 
volved  in  preparing  and  finishing 
coils  vary  from  job  to  job,  but 
access  to  the  coil  stick  is  complete¬ 
ly  unhampered  and  all  coils  are 
readily  processed.  Accessibility 
features  are  also  provided  for  ease 
of  maintenance  and  adjustment. 

Simplicity  Since  operators  of 
this  type  of  machine  are  usually 
women  and  may  be  disturbed  by 
any  complexity  of  controls  and  ad¬ 
justments,  the  simple  external  ap¬ 
pearance  of  this  machine  promotes 
confidence. 

Cost  Compared  with  an  auto¬ 
matic  machine  winding  the  same 
type  of  coils,  the  cost  of  this  ma¬ 
chine  is  very  modest,  considering 
its  efficiency  and  the  high  quality 
of  Its  construction. 


[UMniiiimij 


yo,  lOH  Coil  Winder. 


After  extensive  field  surveys 
and  an  analysis  both  of  suggestions 
made  by  electrical  engineers,  su¬ 
perintendents  and  operators,  and 
of  their  criticisms  of  existing  ma¬ 
chinery,  our  engineers  determined 
uptin  the  basic  principles  for  the 
108  Coil  Winder  that  are  incorpo¬ 
rated  in  the  following  outstanding 
features. 

Quick  Set  -Up  All  machine 
functions  are  built  around  the  idea 
that  quick  set-up  and  finger-tip 
control  are  the  best  means  of  cre¬ 
ating  savings  in  the  use  of  skilled 
labor  during  machine  set-up. 

Flexibility  The  machine  can 
be  adjusted  quickly  to  accommo¬ 
date  changing  requirements  of 


/f  KI.KI'THIC.M.  \\ 
Hi.vc 


Bed  The  bed  is  a  single  cast¬ 
ing,  extending  the  full  length  of 
the  machine,  and  is  of  aluminum 
to  cut  down  weight.  The  sup¬ 
porting  columns  are  made  of 
single  steel  sheets,  formed  and 
welded  and  are  braced  at  the  bot¬ 
tom  by  steel  straps  which  serve 
as  feet.  The  left-hand  one  houses 
the  motor  and  drive  mechanism 
and  the  right-hand  one  is  a  cup¬ 
board  for  the  operator's  personal 
belongings. 

For  free  literature  on  design 
features,  write  for  “Getting  the 
Most  from  Coil  Winding  No.  14.” 


UncTUI  ttMMg  £mmjmi 


The  obiective  of  Universal  en¬ 
gineers  i^as  to  proiluce  an  inte¬ 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605  Providence  1,  R.  I. 


L  ^  Jrl 
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MORE  PERFORMANQ 


LESS  MONE\^|i 

OSCILLOSYNCHROSCdPE 


$^85.00 


tki>  n««  fivs-inck  Irowninq  'tcop* 

Qivst  you  tko  botic  Uborotory 

oquipmont  (or  pulto  »orl  —  in 

o  (inqto,  compact  unit  witk: 

•  Triqqorod  <«aap  rata  contlnu- 
outly  variablo  from  1.0  to 
2S.000  micro«ocondi  par  inch. 

•  Sawtooth  twaap  ra*a  10  cyclat 
to  100  KC. 

•  Swaap  calibration  (triggarad 
and  lawtooth)  in  microtocondi 
par  tcroon  diviiion  accurato 
to  ±10%. 

•  Vortical  amplifiar  flat  within 
3  db.  from  5  Cycloi  to  5 
maqacycUt 

•  Sontitivity  0.075  volt*  RMS 

par  inch. 

•  Horiiontal  amplifiar  d.c.  to 
SOO  KC,  lansitivity  2  voitt  par 
inch. 

•  SoK-calibratinq  on  both  X  and 


PcdmI  oi  now  G-C  moaa  spocteoaotat 
sbowlnq  DactroBlb  atrip  chart  rocordor 

!*pectrometer  analyzes  a  gaseous 
mixture  first  by  ionizing  the  gas 
and  then  by  sorting  these  ions  ac¬ 
cording  to  their  mass.  The  sample 
to  be  analyzed  is  admitted  in  the 
form  of  neutral  gas  molecules  to 
the  spectrometer.  The  gas  mole¬ 
cules  are  fed  into  the  ionization 
chamber  at  low  pre.ssure  from  an 
expansion  volume  through  a  leak 
so  as  to  obtain  a  constant  flow 
without  discrimination  into  the 
spectrometer  tube  where  a  high 
vacuum  is  maintained  by  continu¬ 
ous  pumping. 

In  the  ionization  chamber,  some 
of  the  gas  molecules  of  each  con¬ 
stituent  are  converted  to  positively 
charged  ions  as  a  result  of  colliding 
with  electrons  emitted  by  the 
heated  filament.  Other  neutral 
molecules  which  are  not  affected  by 
the  electric  field  in  the  chamber 
are  withdrawn  by  an  exhaust  pump. 
The  ionized  molecules  are  accel¬ 
erated  by  high  voltage  and  focused 
into  a  beam  which  passes  through 
the  narrow  collimating  slit  into  a 
region  within  the  spectrometer 
tul>e  where  no  electric  field  exists. 

In  the  spectrometer  tube,  the  ion 
beam  is  deflected  by  the  varying 
magnetic  field  which  causes  ions  of 
specific  ma.ss  to  follow  orbital  paths 
of  a  certain  radii.  With  the  mag¬ 
netic  field  at  a  certain  known  in¬ 
tensity,  ions  with  a  particular  spe¬ 
cific  mass  follow  a  definite  path 
through  the  magnetic  field  and  pass 


piss  thtst  ElECTRICAl 
and  MECHANICAl  faaluras 


•  Readily  perlebi* 
but  so  poundt. 


•  SUPl  cathode-rsy  tube  operates  at  accelerating  potential  of  2600 
volts  a  Sweep  starting  time  is  approximately  O.t  microsecond 
a  Sweep  may  be  triggered  or  synchronized  by  positive  or  negative 
sine-wave  or  pulse  signals  of  O.S  volts  (external)  or  0.7S  inches 
deflection  (from  vertical  amplifier)  •  Three-step  attenuator  — 
100:1,  10:1,  and  1:1,  plus  continuous  adjustability  over  entire  range 
a  Peak-to-peak  vertical  calibration  voltages  of  0-2-20-200  at  accu¬ 
racy  of  ±  10%  a  Cathode  connection,  brought  out  to  front  panel, 
allows  external  blanking  and  marker  connection  a  All  deflection 
plates  are  available  for  direct  connection  a  Steel  cabinet  finished 
in  black  wrinkle  a  Steel  panel  finished  in  black  leatherette 
a  Copper-plated  steel  chassis  with  lacquer  finish  a  Controls 
grouped  by  function  for  operating  convenience  a  Free-view  screen 
has  graduated  X-  and  Y-axis  scales  a  Size:  10'  wide,  14'/i*  high, 
I6V4'  deep  a  Instrument  draws  180  volt-amperes  at  IIS  volts 
60  cycles. 

NET  PRICE.  F  O.B.  Winchester,  Mats.  $485.00 


Fill  IIILIITIM  gives  further  data  on  this  new,  low-cost,  versatile 
oscillosynchroscope.  Ask  for  data  sheet  ON-S4E. 
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Copper  Conductor 


Combining  toughness  and  corrosion-resistance  of 
Nickel  with  the  superior  conductivity  of  copper 


For  many  years  el»-t  lrk'al  tlesii'iiers  and  tnaintenanee  men 
li.ive  Ix'rn  looking  for  a  realiv  lounh  condnetor  .  .  .  one  al>l«' 
to  withstand  almsive  comlitions,  vet  fiavin^  ^(mkI  eUetrical 
char.icteristics  as  well. 

Now,  thanks  to  the  teehnieal  skill  of  tht'  Alloy  Metal  Wire 
Co.,  Inc.,  Pros[>eet  Park,  Pa.,  such  a  con<luctor  is  availahle. 

The  <intstandin^  ailvantaees  of  Nickel-clad  cop|XT  con¬ 
ductor  ar«“  strt-ni'th,  corrosion-resistance,  aiul  resistance  to 
high  fetnjHTature  failure.  Its  electric.il  tsmducfivity  is  Hfi 
that  of  copjHT  alone. 

•Among  the  many  applications  where  Nii  kel-clad  copper 
eoiKluctor  is  Ix'ing  used  with  outst.inding  success  .ire;  Ic’ad 
wires  for  eli-ctronic  tulx-s,  he.iting  appliaiKts.  infra-red 
ovens,  resistance  and  induction  furtiacc-s.  It  is  also  used  for 
spifi.d  power  lines,  future  wiring  in  corrosive  atmospheres 
and  spark  plug  elietriKles. 

For  electronic  tulx-  u.ses  in  p.irticul.ir,  Nic  kel-cl.id  copper 
wire  offers  maiiv  im|xirtant  advantages.  It  provides  excel¬ 
lent  c'onductiv its  for  uses  where  expised  copjH-r  is  not 
cle.sir.d)le  It  does  not  o.vidize,  flake,  or  embrittle  under  the 
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high  temix'ratuies  enc-ountered  during  stem  making,  sealing 
and  exhausting.  Welds  arc  strong  and  flexible.  Nickel-clad 
eop|x*r  wire  can  lx-  welded  to  molylKlenum  and  tungsten 
as  well  as  to  itself. 

Nickel-cl.id  copjx-r  coixluctor  is  available  in  nxls  from 
a  in.  to  .(J.'U  in.  diameter;  and  in  round  and  fl.it  wire,  coils 
or  spiKils,  .solid  or  stranded,  in  all  c-ommnniy  u.sed  sizes. 

If  you  would  like  to  try  this  new  conductor,  write  directly 
to  Mr.  Dave  Schmid,  .Alloy  Metal  Wire  Co.,  Ine.,  Prospect 
Park,  Penn.  He  will  scuicl  samples  of  the  ty|X‘  you  reijuire. 

THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 

67  Wall  Straat,  Nmw  fork  S,  N.  r. 


sHvici 

NICKEL  ALLOYS 

A/wfuMs  •  ‘X  w  Mifml  •  -XU "*»  Monrl  •  \uktl  •  WW  •  Lam 

Carbon  Stcktt  •  imontlt^  •  i>uranukti^  •  i*trmanu •  Irtctmel 
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D-C-P* 

*  DIFFERENTIAL 
COMPUTING 
POTENTIOMETER 


NOW  odd  #«  ftobtrocl  too  voriobWt  id  ooo  »o»tf Moowt  —  oifb  oo# 
»o<tof  Mwfcol  TKii  compoct  of«<t  doo«  work  ol  two  potootioiootort  ^ 
•ovot  co*t  by  oliioiootto^  o*o  —  b«»  K«fb  iobofoot  eccwrocy  ol  •  tiopio 

P0t00ti040#t0f 

Wbon  ooo  vortobU  rolotot  ftbolt  ond  otbor  refotot  body  el  tbk 
Type  74i  Peto«itioiiietef,  eof  voHope  tom  et  di#efefKe  it  bfooghi  ewt 
tbroopb  coiooitvof  precbioe  dtp  riogt  le  cever  plote,  »Kowe  obovo 
lieeorlty  el  0  t0%  h  goeroeteed  •  eed  tbe  high  retolwtiee.  loog  (tie, 
tow  eobe  levot,  eed  low  to#goe  leond  in  eM  Potrctiild  Precmoe  Iteeor 
Potoetioeieteft  coo  be  depended  upon  o«  olwoyt 

Segge»tod  epplKotiom  lor  tbit  new  precidon  inttrumenf  include  ufte 
In  ftorvoniecKoniMm  lor  cempoting  or  power  aeiplifcotion,  direct  reploce- 
menf  el  2  dngle  potenttemetert  when  one  (•  being  uted  lor  compenMition 
or  correction  purpo»e«.  etc  Ter  detoilt,  eddrete:  Dept  N.  §806  VonWych 
boutevord,  JemoKO  N  V 


INSULATION 

FORMVAR  •  FORMEX  •  ENAMEL 


l-VAl  U  ■••-ccrrati**,  piM  — i*  •v«t  wir*  r*«4y  fsr 

Naw  la  ata  ky  laa^la^  aiaaalaclarart  af  alactrical 
pra4a«l«.  Mfrita  lar  fttt  SMkIfLt  far  faiflaf. 

FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  Frclinghuysen  Avenue,  Newark  5,  New  Jersey 


Irx^rx 


RELAYS  and 
CIRCUIT 
SELECTORS 

ROTARY  SOLENOID 
OPERATED 


•  RCMOTt  CONTROL 

•  SELF-STfPPINO  OR 

EXTERNAL  IMPULSING 

•  POSITIVE 
DETENT  ACTION 


hr  RtmOTl  COHTROl 
of  MUimi 
COMPUX  CIKCUITS 

Many  versatile  designs  of  stepping, 
counting,  adding  and  subtracting, 
latching,  and  circuit  seltcling  re¬ 
lays  are  made  possible  by  the 
combination  of  the  Ledex  Rotary 
Solenoid  and  wafer  type  rotary 
switches.  Self-stepped  or  exter¬ 
nally  impulsed,  the  device  is  im¬ 
mediately  adaptable  to  many 
remote  control  applications.  A 
choice  of  wire  sizes  permits  a  wide 
range  of  operating  voltages  and 
power  requirements.  Various  ty  pes 
of  mountings  further  increase  its 
adaptability.  In  addition  to  its 
positive  control  of  multiple,  com¬ 
plex  circuits,  a  reserve  of  mechani¬ 
cal  power  is  available  for  the  per¬ 
formance  of  duties  other  than 
switching  operations. 

Vie  supply  to  quantity  users  and 
solicit  the  opportunity  to  be  of 
assistance  in  solving  multiple  cir¬ 
cuit  relay  problems. 


lit  wftsTfi  smiT 
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THE  RIGHT  DYNAMOTOR  FOR  EVERY  PURPOSE 


Bcndix  dynamutors  are  built  to  supply  the 
exact  power  reouiretnents  of  your  equip¬ 
ment — to  work  from  any  input  voltage  and 
to  deliver  the  necessary  power  at  any  out¬ 
put  voltage.  Dual  or  triple  output  voltages 
are  available  for  high  and  low-level  por¬ 
tions  of  the  circuit,  or  for  biasing.  For  crit¬ 
ical  circuits,  regulated  outputs  will  simplify 
your  design  problems,  especially  since  a 
regulated  filament  supply  can  be  obtained 
as  a  bonus  when  regulating  the  high  voltage 


output.  Bendix  will  build  your  d^namotors 
to  the  usual  militarv  sp^ifications  or  to 
meet  even  more  rigid  requirements,  such 
as  operation  at  higher  temperamre,  or 
altitudes  in  experimental  equipment. 

Samples  or  proJaction  anils  of  special  dyna- 
motors  are  priced  competitively.  A  definite 
proposal  will  be  made  upon  receipt  of  the  details 
of  your  problem.  For  immediate  information 
call  our  Engineering  Stajf — Red  Bank  6-3600, 
Red  Bank.  Sew  Jersey. 


Six** — IVs"  to  5V*“  diomalar 

Power  Kongo — 10  to 
SOO  watt* 


Output  Voltogo — 6  to 
1500  voH* 

Single  end  multiple  output 
and  input 


*  Input  Voltage — 6  to 

115  volts  *  Plain  and  regulfrted  typos 

RID  RANK  DIVISION  OP  RINDIX  AVIATION  CORPORATION 
KID  lANK.  NIW  JItSIT  , 

lam  tarn  liMi  MoMM  okmh.  n  rm  kmmi,  a  t.  a  A  t 


ELECTION  ICS  — May,  1950 


0  Kvtrrniflv  liiir-  tung'li'ii 
»ir<*  (a«  Miiall  S'*  .(Mliri)  t'jn 
now  In-  ).ii|>plit-<l  iti  quantile 
ami  al  rra'ixialik*  pri*-*-.  W 
this  wir«*  is  of  «“\treiii«-ly  tiiiiall 
iliaim-tt-r,  loii-ile  strrni;lli  i' 
surprisingly  hi^h,  tiirt*  i' 
nniforin  ami  surface  condition 
l•\(•^•llt•nt. 

If  you  lia\e  u  problem  in 
\olvin^  extreiTH-lv  tine  wire, 
roilsultwith  Us  alMiiit  a  |Missilih‘ 
solution  thrmi^h  the  use  of 
NoRKtni  Miero-Kine  ire. 


Operator  latrodocoo  «aa  toaplo  lalo 
aaolyttcai  maao  ipoctrooMtor.  Ahor 
•aaiplo  ayatoa  koa  booa  oTocuotod,  a 
low  proaooro  oi  Iho  pas  Is  lod  Into  a 
atoosurod  voluas  ol  Ibo  irstoa  ond 
proTidoa  lor  ths  aoso-spoctroaotric 
aiMdfsU  ol  tko  unknown  qas 

thruuRh  a  narrow  collector  slit  to  ' 
reach  the  collector  plate  and  pro¬ 
duce  a  measurable  electric  current. 

As  the  maRnetic  field  intensity  is 
varied  by  changes  in  the  current 
throuRh  the  maRnet,  the  maa.s  spec¬ 
trum  is  scannetl.  By  correlation  of 
chanRes  in  maRnet  current  with 
movement  of  the  Brown  recorded 
chart,  the  time  division.s  of  the 
chart  indicate  the  ma.s.s  numbers 
iH'inR  mea.sured.  To  adjust  auto¬ 
matically  the  sensitivity  and  speed 
of  the  recorder  for  optimum  re- 
cordinR  of  each  mass  jieak,  a  pre¬ 
collector  circuit  is  employed. 

The  precollector  circuit  includes  a 
precrllector  which  comprises  a  fine 
wire  electrode.  This  clectrcKle  col¬ 
lects  ions  of  the  ma.ss  number  un¬ 
der  measurement  prior  to  their 
pasainR  throuRh  the  collector  slit  to 
the  collector  plate.  The  current 
from  this  electrode,  therefore,  con¬ 
stitutes  a  preliminary  measure¬ 
ment  of  the  abundance  of  the  mass 
which  is  about  to  be  measured. 

Circuits  in  the  recorder  respond 
to  mass  and  its  abundance  before 
measurements  so  that  the  recorder 
can  Ih*  automatically  adjusted. 

The  Ceneral  Electric  recordinR 
mas.s  sfH-ctrometer  provides  an  ex¬ 
tremely  wide  scanninR  ranRe.  With 
a  fixed  Reometrical  arranRement  of 
sjiectrometer  tube  and  collector 
electrodes,  the  .specific  mass  is  priv 
portional  to  the  square  of  the  maR- 
netic  field  strenRth.  and  inversely 


An  <b<olul(lv  tccu'*  mounting  loi  lub«i 
with  medium  molded  Meie  T  pm  betet  Foi 
mobile  epplicetiont  o>  hied  ttetion  utc  the 
IS!' tot  It  more  then  e  tocket,  it  it  e  betic 
wb-ettemblv  P'ovitiont  eic  mede  lot  mount¬ 
ing  button  mice  cepeciton  directly  on  the 
tocket  Olid  terminelt  ere  deti^ned  to 
eccommodele  VHF  fnd  lenk  component 
A  ventileted  eluminum  betc  thield  rccettet 
tocket  below  the  chettit 

Steetite  intuletion  end  tilier  pleted  con- 
teett  permit  Septer  beted  tubet  tuch  et  the 
8!9,  83!  end  4D3!  to  be  opereted  el  then 
hiqh  frequency  limit  Fof  iurthei  tocket 
informetion  wnte  the  leedin)  producer  of 
power  lube  tockelt  in  the  electronic 


awf ••fi<  r$m6tr 

MwW'i  I"  tieoo  % 

ti-..  w.,ew  MOCIitrt  ^ 
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T$  *7^  lU  SIONAl  OINfftATOa  .A  crysUl-«ontrolt«d 
KF  fenerator  for  imsUivity  meaaurvmenU  and 

alisnment  of  slidr  path  and  locaiUer  receiver*.  Fre^ 
quenry  coverase.  332  6.  333.8.  339.  106.3.  106.7.  109  1. 


NCT  ntcc  f  o  1.  PAaotv 


V2%  REGULATION ! 


WITH  TNI  NIW*A.I.€* 
RIGULATiD  POUIfiR  SUPPLY 
UNITS 


t«/r '  asoPli  PSR-100  .  .30  to  900  volU  D  C.  at  0  to  9U0  ma  €.3  volta  A.C.  ceotar- 
tapped  at  6  amp;  or  better  resuUtkm  under  any  condltioiia  of  operatlofi  withUi 
ratmta.  10  MV.  or  lea*  peak-lo>peak  ripple  voltage.  Output  Impedance  effectlvety 
aero.  High  voltage  cuntinuoualy  variable  from  0  to  900  ^-olta. 

NH  PIICI  FO.S.  MaORY . .9969,66 


RA*A2  VC  RICTIIISR  Power  Supplies  for  Ground  Sta* 
lion  Operation  of  SC'R  523  VHF  Radio  SPECIFICA¬ 
TIONS  INPUT:  110/12l)/2a0/340  vulU  A  C  90-70 
rpa.  225  watts.  OUTPUT:  3UU  volU  D  C.  at  300  ma. 
150  volts  D  C  at  30  ma  13  volts  D  C  at  4  4  amp 
NIT  rstCf  FOR  FAaORT .  $139.00 


StcctWfteenift^ 


AddsfeMol  rn/ormuttcm,  all 
wfiila.  avadoble  oa  reqaaef. 


3112  South  LoBroo  Avonuo  •  Los  Angolos  16,  California 


TsIa^hMMi  Wlbtt«r  S-SSM 


CsbUi  AMniONIIt  1.*.  Ml 


TEST  EQUIPMENT 


TCS  POWfR  SUPPLY  fRODIl  PS-IOA.  Designed  for  use 
with  U.S  Navy  type  T('S-1  thru  TC'S-12  transmitter- 
receiver  for  110  or  220  volt  A  C.  applications  IN¬ 
PUT:  110/220  volU  AC.  50/60  CPS.  OUTPUT: 
4U0/4SO  volts  D  C.  at  2UU  ma  225  volts  D  C.  at  120 
ma  12  volts  D  C.  at  1.5  amp.  12  6  volts  A.C.  at  4  amp 
NET  PRICE  F  0  9  FAaOtV . S300.00 


At#A(  ISOefL  PSR-103  .200  to  1000  volU  D.C.  at  0  to  500  ma. 

6  3  volts  A.C.  center-Upped  at  10  amp.  %%  or  better  regulation 
under  any  conditions  of  operation  within  ratings.  20  MV.  or  less 
peak  to- peak  ripple  volUge  Output  impedance  effcctiv'ely  lero. 
High  voltage  continuously  variable  from  0  to  1000  vdU. 

NET  PRICE  F0  9  FACTORY  .  $46900 


Abot«.  rwAt  MOOSL  P96-109 ...  200  to  400  volU  D  C.  at  0  to  200  ma.  froi^ 
each  of  two  separately  controlled  outpuU.  or  200  to  400  volU  D.C.  at  0  16 
400  ma  6.3  volU  A.C.  center-Upped  at  10  amp;  Vh%  or  better  regulatloO 
under  any  conditions  of  operation  within  ratings.  10  MV  or  less  peak  l^ 
peak  ripple  voltage.  Output  impedance  effectively  aero.  Output  voltagM 
continuously  variable  NET  PRICE  P.O  i.  FACTORY . $469.0# 


M9-3  MARKER  9tACON  TEST  UNIT  Right  A 
i  rystal  controlled.  porUble.  75-megacyrle  trana- 
mitler  whose  output  may  be  tone- modulated  at 
•ks).  1300  or  3urAi  cycWs  per  second,  as  desired. 
NET  PRICE  FOE.  FACTORY . SMaOO 


109  5.  and  110  3  mn 

NET  PRICE  FOR  FACTORY . $1,160.00  79  170-C  CLI6I  RATH  T99T  91# 

Battery  operated  portable 
test  uacllUtor  which  provldeO. 
a  crystal-controlled  signal  at  332.6,  333  8  or  3!B  mcs..  which  may  be  .101$' 
moduUted  from  an  internal  PHirce  at  90.  190.  KRX)  cpt.  or  unmodulate# 
as  desired,  for  glide  path  channels  GX.  GY,  and  GZ. 

NET  PRICE  F.0  9.  FAaORY . $160.06 


TS173-C  LOCALIZER  TEST  sn~Le/f  Battery 

operated  portable  test  oscillator  which  provides  a 
crystal -controlled  signal  at  106  3.  106.7.  109  1. 
109  9.  109  9.  or  110.3  mcs  .  which  may  be  30% 
modulated  from  an  Internal  source  at  90.  190. 
lull  rps.  or  unmodulated  as  desired,  for  local- 
liter  channels  U.  V.  W.  X.  Y  and  Z. 


ELECTRONICS -Mar.  1950 


RMA  70  Volt  lino  Matching  Tronsformors 

Complete  covetige  trom  *-4  to  64  Mittt  with  an  mtettion  lots  less  than  0  6  db  at  lull  poMcr, 
makes  ttie  Peerless  70  volt  line  the  best  buy  for  RMA  standardt/ed  sound  distribution  sys¬ 
tems'  Available  m  three  sues  (k*  4  3  24  8  64  aiatts).  eKh  provides  live  primary  taps  lot 
overlapping  coverage  through  entire  power  range  in  steps  never  greater  than  3  db  Five 
secondary  impedances  match  speakers  of  2  to  16  ohms,  singly  or  in  combination  Because 
efficiency  is  high,  these  transformers  will  stand  considerable  abuse  and  may  be  safely 
upiated  with  only  a  slight  reduction  in  frequency  range  and  efficiency  Furnished  potted  or 
m  open  frames  Mounting  flanges  provided 


FOR  THE  ELECTRONICS  & 
ELECTRICAL  INDUSTRIES 


TUNGSTEN 

Wire  •  Rod  for  Contacts 
Rod  for  Valve  Seals  and  Supports 
electrodes  for  Tticrapcutic  Apparatus 
Atomic  Hydrogen  Arc  Welding  Rods 
Rod  and  Wire  (or  Metal  Volatilization 
processes  0  Hammered  Slabs 
Sheet,  Strip  and  Foil 
MOLYBDENUM 
Rod  (or  Contacts  O  Valve  Stems 
Grid  and  Mandrel  Wire 
Support  Wires  and  Rods 
Wire  (or  Furnace  Windings 
Hammered  Slabs 

Sheet,  Strip  and  Foil  (or  all  Purposes 
Sheet  (or  Furnace  Boats 
We  also  supply  Tungsten,  Molybdenum 
and  Tantalum  Metal  Powders,  Titanium 
Hydride,  Zirconium  Hydride  and  many 
other  metallurgical  products.  _ 


IHSTRUMEHTS 


ILLUMINATED 


EXCELLENT  LIGHT  DISTRIBUTION  altorda 
EASE  in  READING.  GLARE  REDUCED  to  a 
minimum  by  relotninp  COMPACT  DESIGN 
ol  IroDi  COM  ealeneion.  REFXECTED  LIGHT 
PRINCIPLE  permits  use  ol  standard  METAL 
DIALS  eliminating  translucent  materials 
that  discolor  with  age  and  UM.  BULB 
REPLACEMENT  FACILITATED  by  removal 
ol  single  lamp  assembly.  Two  3.1  volt 
STANDARD  BULBS  ore  I'sed  and  connected 
in  series. 


AvvilJable  in  at}  ranges 
J*s"  and  4*4“  rectangular 
semi  Hush  models.  Write 
Dept.  F  50  (or  complete 
detolls. 


Ceteeev  vises  shoe  mg 

positmet  end  cosesctioei  of  lamp  assembly 
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Ctrcutrol  at  a  Retoivef 


io  0?  ■'  .  ■  V. 

,  .  ,''0^  “  i 

-! - * 


t.(^^•l>r  co-«» 
R  OTOR 


Control-Synchro  Syitom 


CX^TKr*  •S'VT***! 
V«1.  'A>Jl  ^ 


Circufroilot  o  PHove  SHiher 


\  ‘  ^  V 


Circutr^i  os  a  Differential  Unit 


%  /  1 


Double  Pha^e■Shpfler  Circuit 


Resolver  Control  System 


For  Electronic  Computation 


Kollsman  Circutrol  units  otler  a  hijih  decree  oi  ver- 
satilin  as  phase  shitters.  indicators  and  contrttllcrs. 
And  when  two  or  more  are  connexted  elcxtricaily.  the 
solution  of  many  complicated  problems  and  func¬ 
tions  is  possible.  These  units  are  desi^ntxl  w  ith  hi.ch 
impedance  windin.its  to  jH-rform  over  a  w  ide  ranfje  of 
voltages  and  frecjuencies  —  characteristics  that  facili¬ 
tate  working  them  dirtxtly  into  any  electronic  circuit. 

The  Circutrol  is  but  one  of  a  complete  line  of  mini¬ 
ature  special-purpose  AC  motors  engineered  and 


manufactured  by  Kollsman  Division,  specialists  for 
over  twenty  years  in  precision  aircraft  instrumentation 
and  control.  Each  unir  represents  the  solution  to 
specific  rtxiuirements.  Among  those  available,  you 
may  find  the  exact  answer  to  your  control  problems. 
If  not.  the  experience  and  skill  of  Kollsman  engin¬ 
eers  may  be  called  upon  to  pnxiuce  units  to  your 
particular  ncx-ds.  For  complete  information,  address: 
Kollsman  Instrument  Division.  Square  D  Company, 
K()-i>-l  4Sth  Avenue.  Elmhurst.  N.  Y. 


KOLLSMRN  INSTRUMENT  DIVISION 
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I  TUttS  AT  WOtK  (cwtMiMA) 

;  propf)rtional  to  the  first  power  of 
the  accelerating  voltage.  A  maa.H 
range  of  1  to  300  is  readily  ob¬ 
tained  with  automatic  magnetic 
scanning.  Higher  masses  to  40<) 
can  be  measured  by  adjusting  the 
accelerating  voltage.  The  mas.«  of 
an  ion  is  the  sum  of  its  nuclear 
!  particles,  for  instance  CO,  has  a 
I  mass  of  44 — C  =  12,  0=16 
I  With  the  recording  type  of 
I  spectrometer,  analytical  results  be- 
;  come  apparent  coincident  with  the 
scanning  of  the  mass  spectrum  and 
the  presence  of  any  isotopes  is  re¬ 
vealed  before  the  analysis  is  com¬ 
plete.  The  operator  can  reanalyze 
any  portion  of  the  mass  spectrum 
immediately  should  results  prove 
unsatisfactory  and  because  analy- 
I  ses  are  recorded,  notes  can  be  made 
directly  on  the  chart  to  facilitate 
I  later  analysis. 

I  The  ap|>aratus  is  provided  with 
adjustable  ionization  potentials  to 
permit  separation  of  certain  iso¬ 
mers.  Samples  can  be  in  the  gase¬ 
ous,  liquid  or  in  certain  cases  the 
solid  state.  The  automatic  change 
of  recorder  sensitivity  incorporated 
I  in  the  instrument  prevents  multi- 
1  pie  traces  on  the  mass  spectrum 
I  record. 

I  With  the  recording  type  of  analy- 
j  sis,  the  average  time  re<iuired  to 
'  record  the  mass  spectrum  from 
'  mass  1  to  ma.ss  100  is  approxi¬ 
mately  10  minutes. 

The  time  required  U*  scan  de- 
;  pends  upon  the  number  of  peaks 
!  because  the  recorder  is  auto¬ 
matically  slowed  down  as  each  peak 
■  is  being  recorded.  Full-scale  peaks 
require  al>out  four  seconds  to  be 
I  recorded. 

A  continuous  indicating  dial  on 


Block  diogram  el  tho  complolo  laatru- 
moat 


RCA-saw 

MghipUar  ^ 

Im  wliitiMatwi  cowltts 


>r  a  qwl*l»  *• 

lectren-twbe  problems... 

r-'  '<*«•' 

I.K.1  R<  A 

dependable  R(. A  electro  m-ni  look  to  him  for 

dustnal  and  laboratory  ,he  ,ubes  vou  need. 

,(ormat.on  and  prompt  service  ontne. 


TUBES 


the  complete 


line  for 


industry... 


IIS  la  •  »il«»Hlklt»» 

IraM  f»«  "•»* 

,»i*»r  laaa/.r  in  the  «Je- 

mimar.i.  pr«>' 


cHin.ins  and  .Hied  c<|uip- 
cmphoin*  louoterv 

hic  lor  m*n»  iMhcr  »pplu*oon» 
«ins  ihc  dnccoon  and  m«»urr- 
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Copper  Allot  Bulletin 


PRODUCT  IMPROVEMENT  EDITION 


REPORTING  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPER  AND  COPPER  BASE  ALLOYS 


Prepared  Each  Month  by  Bridgeport  Brass  Co. 


NBadquarMfj  tot  BRASS,  BRONZE  and  COPPER 


BRASS  •  BRONZE  •  COPPER  •  DURONZE 


MILLS  IN 

BRIDGEPORT,  CONNECTICUT 
INDIANAPOLIS,  INDIANA 

im  Caagda.' 

Noromdo  Coppar  amd  Brass  Lioufd. 
MaatraaJ 
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STRIP  •  ROD  •  WIRE  •  TUBING 


BRIDGEPORT  BRASS  COMPANY 

BRIDQIPORT  2,  CONNECTICUT 


tsiabiirhsd  J663 

District  Ot/icss  aad  Wara^ 
komsms  ia  Rrimctpoi  Cmss 


High  CondncttvitY  and  ReliabilitY  Essential 
in  AUoys  for  Power  Transmission  Equipment 


Power  distribution  equipment  made  by 
Railway  and  Industrial  Engineering  Co.. 
Creensburg,  Pa.,  is  designed  for  rugged¬ 
ness  and  dependability  For  this  reason, 
matenals  are  selected  for  high  conductiv¬ 
ity,  excellent  mechanical  properties  and 
resistance  to  corrosion. 

All  current-carrying  parts  are  of  copper 
and  its  alloys.  Switch  blades  on  the  Type 
TTR  are  made  from  Bridge(x)rt's  high 
conductivity  copper  pipe,  which  has  a  con¬ 
ductivity  better  than  100®r  I  ACS  at  58 
deg  F  soft. 

In  the  type  R3T  horn  gap  switch,  good 
spring  properties  and  gorxl  conductivity 
are  required.  Bridgeport  s  Phono-Electric 
R40  was  chosen  to  assure  dependable  high- 
pressure  contact  at  all  times.  Phono  H40 
resists  wear,  corrosion  and  arcing,  and  is 
much  stronger  than  copper,  with  40%  of 
copper’s  conductivity. 

Phono-Electric  840  is  also  used  in  the 
Type  TTL  group-operated  horn  gap 
■witch  and  the  open  type  repeating  cut¬ 
outs.  for  dependable,  high-pressure,  good 
conductivity  contacts.  These  applications 
are  typical  of  the  uses  of  Phono- Electric 
840  Bronze  in  pole  line  and  power  trans¬ 
mission  hardware.  U-bolts,  wire  connec¬ 
tors,  etc.,  where  strength,  toughness,  good 


electrical  conductivity  and  resistance  to 
corrosion  from  weathenng  are  required. 


Opvfi  typ*  r«pMtinc  cutout*  um>  Rridcuport's 
Ph<ino  E1«rtnc  No  A40  Courtesy  RAitway  aiMl 
IrMlustnel  Engincerinc  Company. 


Bridgeport's  No.  609  Silicon  Bronze 
for  Dependable,  High  Strength  Fasteners 


The  increasing  demand  for  high  strength, 
rust-free  fasteners  able  to  stand  up  over 
long  periods  of  time  without  attention  is 
being  nwt  by  Bridgepcjrt’s  No.  609  Silicon 
Brnnra,  developed  about  fifteen  years  ago 
by  Bridgeport  Brass  Company.  This  alloy 

If  TTTfiiFtf 

Lvr  o  O  O  O 

High  ttrencth,  corroaion-rMivttng  Stlirnn  Rrfmse 
•crew  products.  Couriety  H.  M  Harpar  CfaitiMny. 


is  use<l  successfully  for  holts,  nuts.  U-bolts. 
wire  and  cable  connectors,  nails,  cotter 
pins.  etc.,  for  hardware  on  power  trans¬ 
mission  lines  which  are  expose<l  to  the  ele¬ 
ments  and  subjected  to  vibration  in  high 
winds  or  to  heavy  ice  loads.  Other  uses  are 
for  electrified  transportation  systems  and 
for  the  manufacture  of  building  and  ma¬ 
rine  hardware,  etc. 

Bridgepr)rt‘s  No.  609  Silicon  Bronze 
(approx  98^0  copper,  2^o  silicon),  be¬ 
cause  of  its  fine  corrosion  resistance,  high 
strength  and  other  engineering  properties, 
IS  finding  increasing  use  where  reliability 
is  require<l  and  under  conditions  too  severe 
for  ordinary  materials. 

From  a  manufacturing  standpoint. 
Bridgeport’s  No.  609  has  6ne  workability. 


Its  unusual  maUeability.  aven  in  the  hard 
drawn  condition,  permits  cold  upsetting 
and  roll  threading  operations  for  making 
cap  and  machine  screws,  nuts,  bolts  amt 
similar  screw  products,  with  a  great  sav¬ 
ing  in  the  number  of  operations  as  wall 
as  reduction  of  scrap.  When  cold  upset 
from  hard  drawn  wire,  screws  can  easily 
attain  tensile  strengths  of  about  100,000 
lbs.  per  square  inch.  When  properly  made, 
they  do  not  require  heat  treatment  after 
upsetting. 

No.  609  and  othar  engineering  alloya 
are  described  in  BridgevMirt’s  liH-pagf 
Technical  HandbcM>k.  which  also  contain^ 
valuable  information  ab«)ut  other  coppery 
base  alloys,  suggested  applications,  specific 
cations  and  other  data  A  copy  will  be  sen^ 
upon  request.  M 

t 

632  Silicon  Bionze  Mikes  Dependiblt 
Spring  -Type  Selling  Retilnei  iji 

One  of  the  engineering  features  thai| 
contributes  to  lunger  life  of  Signal  UniNefs 
sal  Heater  Motors  rrrade  by  Signal  Mantis 
factunng  Co.,  Inc.,  Lynn,  Massachusetts 
is  the  accurate  alignment  of  tlie  sealed*fofS 
life  bearings.  Proper  line-up  during  assema 
bly  and  under  any  deflections  duritiH 
operation  is  secured  by  seating  the  bears 
ing  in  the  spherical  pocket  of  the  moto^ 
case,  where  it  is  retained  by  a  strong  sprinN 
made  of  Bridgeport  s  Silicon  Bronze  (>3A 

Thit  itiff  iprinf  providax  tha  uiiifuri^ 
preaxure  necaxxary  for  a  tight,  tirm  AR 
againxt  tha  caxe  pocket,  and  yet  ix  rexilienR 
enough  to  allow  for  xome  motion  during 
line-up.  However,  it  muxt  be  xtrong 
enough  to  prevent  any  turning  of  the  beam 
ing.  even  at  xhaft  ipeedx  up  to  10,000  rptn,’' 
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Bearing  Rxlaiiwrx  mod,  from  <VS3  Silicon  Rnaim 
uxod  in  fraccnnal  hormpcorM  motort  tor  aulomo- 
tiv,  and  mann,  h«al»r«.  dcdro.t,rx.  wmdxhiald 
wipxra.  etc.  Cour-.aay  Si«nel  Manufa.  turui«  Co., 
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A  BEAR  FOR 


PriDclpto  ol  oparallon  oi  th«  most 
■p«c1rom»l*r  la  Ulualrolad  aboaa 

the  iiMtrument  panel  automatically 
rotates  in  synchronism  with  the 
sweep  of  the  maKuetic  field  to  indi¬ 
cate  each  mass  numlier.  In  con¬ 
junction  with  this,  a  mass  marker 
identifies  every  fifth  mass  on  the 
recorder  chart  hy  means  of  a  sec¬ 
ond  recorder  |>en  to  provide  ready 
reference  for  subseipient  analytical 
calculations. 

The  Brown  KlectroniK  hijrh  s|H*ed 
strip  chart  recorder  incorporated  in 
the  s|)ectrometer  reproduces  peak 
heights  whose  relative  intensities 
vary  from  1  to  A  ranRe  of  1 

to  is  accomplisht*d  through 

the  o|>eration  of  an  automatic  range 
changing  system.  The  recorder 
chart  comprises  an  11-inch  wide 
strip  of  pajwr  with  uniform  divi¬ 
sions  from  0  to  HHI,  All  |H‘aks  can 
lie  read  with  an  accuracy  for  each 
scale  which  is  the  .same  |H*rcentage 
of  full-scale  [leak  intensity. 


if  you're  looking  for  a  rugged,  heavy  duty  interval 
tiftrer,  thi%  Hoydon*  unit  will  jove  you  time  and  money 
It  will  meet  every  test  for  vtamino,  dependability  and 
efficiency;  it  designed  at  a  versatile,  multi-purpose 
unit  Whatever  your  need  for  on  interval  timer  may 
be,  see  the  Hoydon  Series  8006  first. 

CHfCK  THESE  8006  FEATURES 

1.  Standard  models  for  intervals  of  1,  IS,  60  and 
180  minutes;  dial  and  knob  optional.  2.  Other  models 
for  intervals  up  to  24  hours  or  more  are  available, 
without  dial  or  knob  3.  HOLD  feature  furnished  if 
wanted  4.  Heavy  duty  switch  is  rated  28A,  250  VAC, 
1  HP  2S0  VAC  S.  Heavy  contact  pressure;  omple 
follow-through  is  assured  A.  Snap  action  device  gives' 
quick,  positive  break  7.  Removable  dust  cover  for 
timer;  totally  enclostrd  motor.  8.  Settable  in  either 
direction,  to  start  or  when  operating  9.  May  be  used 
under  conditions  of  high  temperature  and  humidity 

All  HAYDON  TIMING  DEVICES  GIVE  YOU 

these  odvnniciges  af  the  dependable  Haydon  Motor 
Total  enclosure  —  Very  small  size  —  Slow  (450  rpm) 
rotor  for  long  life,  quiet  operation  —  Controlled 
lubrication  with  separate  systems  for  rotor 
and  gear  train  Mounting  and  operation  in 
any  position  |^| 


Indiintrial  I  nr* 

In  nuclear  energy  laboratories, 
the  in.ttrument  simplifies  and  expe¬ 
dites  the  solution  of  many  problems 
in  gas  analysis.  For  example,  where 
deuterium  i  heavy  hydrogen)  is  a 
factor,  the  abundance  of  hydrocar- 
Imn  materials  in  which  a  h.vdrogen 
atom  has  been  replaced  with  a  deu¬ 
terium  atom,  can  lie  quickly  and  ac¬ 
curately  ascertained 

In  the  jH'troleum  industry  analy¬ 
sis  by  mass  .separation  aids  in 
.setting  up  distillation  columns  for 
optimum  iqieration,  thereby  etfect- 
ing  a  reduction  in  costs  and  an  im¬ 
proved  efficiency.  Analysis  of  proc¬ 
ess  streams  in  thermal  cracking 
units  iM'rmits  evaluation  of  poten¬ 
tial  outputs  and  priK'essing  effi¬ 
ciency.  In  catalytic  cracking,  the 
study  of  oja'rating  unit  conditions 
feasible  with  the  spectrometer  aids 
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GENERAL  TIME 


Mov,  1950— ELECTRONICS 


Recording  Need 


HBVI!  PT63-A  Off© 


rs  3  Heads 


Monitor  from  the  tape! 

A  new  profeMional  tape  recorder  with  three  sep¬ 
arate  heads:  erase,  record,  playback  for  morsitor- 
ing  from  the  tope.  This  PT63-A  Magnecorder 
incorporates  all  other  fine  features  of  the  PT6-A. 
The  new  PT63-J  Amplifier  for  single  microphone 
recording  includes  separate  playback  amplifier. 


Three  Heads  and  Amplifier  Kit 

Converts  Your  PT6-A 
To  Monitor  From  Tope 
Complete  conversion  kit  includes  new 
three-head  unit,  additional  manitor  am¬ 
plifier  and  power  supply.  Three-head 
unit  simply  plugs  into  receptacle  for 
present  two  heads  on  your  PT6-A  Mag¬ 
necorder. 

SPECIFICATIONS  JUST  RELEASED 
Write  for  detailed  information  on  these  latest 
Magnecorder  developments. 


World's  Largos!  and  Oldest  Manufacturors  of  Profossional  Magnetic  Recorders 


ELECTRONICS  — Mey,  1950 


TUMI  AT  WORK 


VIHY  A  v7t K t 

(AACNETIC  AMPLIFItR 
l  CAM  IMPROVE  ' 
i  YOUR  CONTROLS 


in  revising:  and  adjustinK  the 
cracker  to  obtain  top  production 
with  the  desired  ratio  of  paraffins, 
olefins,  and  other  hydrocarbon  prod¬ 
ucts.  The  apparatus  also  facilitates 
the  analysis  of  light  hydrocarbon 
streams  such  as  overheads  and  bot¬ 
toms  of  depropanizers  and  debutan¬ 
izers. 

With  the  mass  spectrometer, 
chemical  analysis  of  small  quanti¬ 
ties  can  be  performed  without  the 
special  techniques  and  painstaking 
work  required  by  the  usual  meth¬ 
ods.  Minute  liquid  and  certain  solid 
samples  can  be  readily  vaporized  so 
as  to  produce  sufficient  ga.s  mole¬ 
cules  for  a  complete  automatic 
analysis.  In  addition,  considerable 
time  is  .saved  in  the  identification 
of  i.sotopes  and  impurities  by  this 
method  of  analysis. 

In  isotope  research,  the  relative 
intensity  of  the  isotope  is  imme¬ 
diately  apparent  and  traces  of  rare 
isotopes  are  immediately  indicated. 
Safe,  non-radioactive  isotopes  can 
be  concentrated  and  u.sed  as  tracers 
in  biological  and  chemical  studie.s, 
using  the  mass  spectrometer  to  in¬ 
terpret  results. 

Mass  spectrometry  is  also  an  ef¬ 
fective  tf>ol  in  studies  of  molecular 
structures  for  the  purpo.se  of  re¬ 
vealing  the  nature  of  the  chemical 
and  electrical  bonds  which  hold  to¬ 
gether  various  complex  molecules. 


■  NISN  PiRFORMANCI-power  goint  up  to  30,000. 


SHOP  SHORTCUTS 


Ends  of  fairly  heavy  wires  used  in 
cable  were  difficult  to  secure  in 
position  while  cord  was  applied. 
Spiral  springs  mounted  above  and 
below  working  area  now  hold  wire 
ends  between  turns  while  cable  is 
formed  yet  permit  rapid  placement 
and  removal. 

U>*f Flertrxc  Corp 
fialtimoTP, 


opptkotiOA  o  Vtck^n  Stondord  Mopn^tk  AmplHWr 
woi  «i%«d  to  mototom  tHo  of  tivo  ovtpwt  of  o  60^pt« 

I  KVA  pooorotof  witfMo  ^1%.  Tbit  o<ciffOcy  wo»  momtoinod  wHoo 
lood  workd  fro«  0%  to  100%  ond  wf*o«  tK*  voltog*  o« 
tH»  d'<  dfW«  motor  wo*  vorkd  :t10%-  TKo  owtpvt  of  o  Typo 
AOI -d0-160-S6  Stoodord  MogootK  AmpliAor  wot  ro<tiAod  ond 
imod  to  control  iKo  «*gno)  of  tKo  d  <  driv#  motor  Tho  orror  lignol 
to  ttvo  mognottc  ompfiflor  mat  tvppl*od  from  two  twnod  ckciriH. 


Spood  rogwiotori  •  Voltogo  rogtdotort  •  Sorvo  tyitomt-^ 
p0»«tMM>org  ond  mdtcatort  •  Nydrovltc  control»  •  Control  roloyf 
Tomporotvro  rogwiotori  •  lomp  ond  fvmoco  control* 


iNsremoN  and  te.sting  incoming 
components  requires  considerable 
time  for  .setting  up  the  test  jigs  and 
«s|uipment.  This  time  is  saved  by 
('stablishing  .semi-|*ermanent  test 
locations  with  all  necessary  instru¬ 
ments  adjusted  for  specific  com- 
jx)nents.  Operators  move  from 
position  to  position  as  the  load  of 
incoming  material  shifts.  Fortu- 


Wtf  Tf  tmf  YOm*  ragnfofd  ropy  ai  tka  Vicfrori  Alogpptic  Ampfrdor  Dotign 


VICKERS  ELECTRIC  DIVISION 

S/uKLsUil'iW 

1801  LOCUST  STREET  •  ST.  LOUIS  3,  MISSOURI 


IM 


M«y,  19S0  —  ELECTRONICS 


Jee  Arnold  Fngineering  Homeiwy 


HIGH  Q  TOROIDS  for  use  in 
Loading  Coils,  Filters,  Broadband 
Carrier  Systems  and  Networks—* 
for  frequencies  up  to  200  K  C 


'A'  These  toroidal  cores  ore  given 
various  types  of  enamel  and 
varnish  finishes,  some  of 
which  permit  winding  with 
heovy  Formex  insulated  wire 
without  supplementary  insu- 
iotion  over  the  core. 


ELECTRONICS  — Mer,  /9S0 


COMPLETE  LINE  OF  CORES 


TO  MEET  YOUR  NEEDS 


it  Furnished  in  four  standard 
permeabilities  — 125,  60,  26 
and  14. 


it  Available  in  a  wide  range  of  ' 
sizes  to  obtain  nominal  in¬ 
ductances  as  high  as  281 
mh/1000  turns. 


F'or  hi|{h  in  u  miiuII  soIuiik*,  cliurarlrri/.fil  by  low  rdds  <-iirrriit 
uihI  hyMlt're^is  l4»HHe»,  \ KNOI.lt  Moly  IVrinalloy  Powder  I'oroiilal 
('.oreH  are  (Mtiiiinereially  asailahle  to  meet  hifch  MtaiulardH  of  |thy<«ieal 
ami  electrical  rcf|iiireiiieiil».  'ITiey  provide  comtlanl  (teriiieability 
«tver  a  wide  raiifse  of  flux  vIeiiMily.  The  12.)  Mu  €*ore<«  are  recoiii- 
inended  for  use  up  to  l.>  kc.  Ml  Mu  at  10  to  .‘V)  kc,  2b  Mu  at  .TO  to  T.T  kc, 
and  II  Mu  at  .>0  to  200  kc.  Many  of  tliene  coren  may  l>e  fiirninhed 
»tahili/.e«l  to  provi<lc  cvnmtant  |>ernieahility  (^0.1%)  over  a  Hfiecific 
ten)|>erature  raiifce. 


6  MmmH/artmrpd  undfr  itctmung  mrrmtt0rm0nf%  ttuk  B  eoerw  tlginpawy. 


sussiowiY  stn.  coivoitATiCM 


(ic'te  uunt 


TUtiS  AT  WOIK  (cmIia<m4) 

nately  additional  opace  was  avail¬ 
able. 

TeU%'UtHm  Receiver  itftf  f)4r. 
Atl^n  H  l>u  ilomt  /,o6«.  Inc 
Ra»t  /•afrruoM,  .V  J. 

Mikrur  i.4  used  by  operator  at 
chassis  tie-down  position  to  watch 
the  crt  mask  on  the  front  panel 
while  properly  locating  chassis.  To 


II  you  have  a  fahricatiiij;  or  pruccssin^ 
prohicm  involving  paper  ...  if  you  re- 
cjuire  detinite  techuual  tharai.teri!>tii.s 
and,  al>)vc  all.  Jt ptiiJubh.  uniformity, 
It  may  l>c  worihwhilc  for  you  and 
Momni  I  technicians  to  get  together 
.Mom.mi  is  not  interested  so  much  in 
terms  of  \olumc  priKluction  as  in  our 
ability  to  render  helpful  service  to  man- 
uf.icturers  in  the  held  of  electronics 
and  111  the  electrical  g>K)ds  industry.  Our 
pa|serologists'’  arc  at  your  service  for 
consultation.  Please  write  Dept.  E 


have  easy  accessibility  to  tiolt.s  at 
Isittom  of  chassis,  the  operator 
sits  on  a  siiecial  stiMil  while  lioUing 
chassis  with  air-operated  gun. 


Rrctiirr  %ttu  Iht 
.XUrti  It  hu  Mont  t.ohn.  Inc. 

/•fifrrson,  .V  J 


Dkntal  MIKKOR.S  and  adjustable 
fliiore.scent  lights  are  used  by  oper¬ 
ators  at  inspection  positions  to  ex¬ 
amine  the  underside  of  soldered 
connections.  Up-ended  chassis  ride 


MOSINEE  PAPER  MILS  COMPANY*  MOSINEE,WIS. 


on  moving  conveyor  and  each  girl 
ins|H*cts  a  sjiecific  portion.  Troughs 
are  useil  for  keeping  tools  and  in- 
siHvtiitn  tags. 

Rtetwer  Mfff  Piv 
Allen  tt  pu  Moat  Labe,  Ine 
Fnet  Pntereon,  S.  J. 
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touw 

WOPC- 


How  to  get  to  the  bottom 
VIBRATION  troubles . .  fast! 


mm  and  measure 


vibration  with  this 


MB  PICKUP 


ELECTRONICS  — May,  >950 


with  this  MB  EXCITER 


Here’s  the  versatile  shaker  that  is  help¬ 
ing  many  leadinK  companies  turn  out  a  better 
product  —  by  shaking  out  "buifs”  and  exposing 
potential  service  problems. 

It  reproduces  the  vibratory  effect  of  years  of 
service  within  hours.  Force  and  frequency  are  ad¬ 
justed  with  a  twist  of  the  dial.  Thus,  not  only  can 
you  easily  “scan”  products  and  parts  for  vibratory 
response,  but  also  fatigue-test  them,  even  to  de¬ 
struction.  Used  in  conjunction  with  stroboscopic 
light,  MB  (Exciters  permit  you  to  observe  vitually 
the  vibratory  motions.  The  shaker  operates  si¬ 
lently,  and  can  help  you  locate  and  eliminate  noise. 

MB  Exciters  are  being  used  for  testing  such 
objects  as  tubes,  electrical  components,  assemblies, 
chassis, castings,  forgings — even  heavy  mechanical 
equipment.  Let  us  show  you  how  to  profit  with  one. 


MANUFACTURING  COMPANY,  Inc. 


KMO  Mate  W.,  New  Mevon  i1.  Cemi 


You’ll  find  many  tough  vibration  problems  greatly 
simplified  by  the  information  an  MB  Pickup  sup¬ 
plies.  This  sensitive  instrument  tells  you  how 
much  vibration  is  l)eing  generated  in  your  product. 
It  enables  you  to  check  the  efficiency  of  vibration 
isolation  suspensions.  It  offers  you  a  means  for 
analyzing  troubles  from  disturbing  frequencies. 
As  a  quality  control  tool,  it  can  also  be  used  to 
check  whether  vibration  is  within  acceptable  limits. 


This  precision-built  MB  Pickup  has  virtually  no 
lower  limit  to  the  amplitudes  it  can  detect.  Yet,  it 
will  withstand  rough  treatment  and  can  be  used 
for  study  of  high  energy  vibrations  as  well.  At¬ 
tached  to  equipment  under  test,  it  transforms  vi¬ 
bratory  motions  to  electrical  waves  which  you  then 
feed  to  oscilloscope  for  visual  inspection;  or  to 
vibration  meter  or  analyzer  for  quantitative  data. 

Write  for  full  details  and  specifications. 


SEND  FOR  MIUITINS 

No.  210-K5  gives  you  full  details 
on  the  line  of  MB  Exciters; 
No.  124-K6  on  MB  Vibration 
Pickups. 


AND  THEY  MAKE  AN 


IS  FOR  Hornet 
CLASS  H 

High  voltage 

KNOW  How 

H 


OF  A  DIFFERENCE 


IIOKNKT  Tranitformers  provide  mini* 
iiiiini  aize,  iiiasiniiiiii  elfi<'ienry  and  great* 
eat  life  expectancy  in  tranaforniera  for 
portalile  and  airborne  equipment. 

Recaiiae  lliey  are  manufactured  of 
newly  developed  Claaa  H  material* — 
tiliconea,  filierglaa  and  apecial  ateeU  — 
IIOKNKT  miniature  tranaformera  can  be 
operated  at  temperature*  far  in  exce**  of 
the  ao*called  "normal  range.” 


Compare  These  Typicol  Volume  and  Weight  Figures 


eiATI  TaANSrOtMIB:  friaiory  113V.,  3S0/  laotkp. 

SMOiwiary  S«OV  C  T.  70  MA  SMS.  60  V  A. 
(SS  C  50,000  ft  oH.) 


Ma>.  Op*' 
T*mp. 

DaflC. 

Volum* 
Cu.  lAt. 

R«laf«v« 

VolwfM 

W«ioKt 

Rowndi 

RRlotiv« 

Weight 

Percent 

NcmiatUally 

-Clot.  A  ...uUlt.On 

109 

91.9 

100 

1.0 

100 

0^«  CaMttrvsHaa 
KIOM  A 

105 

11.0 

34.1 

1 

1.1 

M 

nAMt 

(CWm  H  iowlnlwn) 

MO 

*.S 

90.3 

.99 

u.s 

THI  ELICTKON  ART 

tr^  p  122) 

variable  pulae  durHtion.a  of  20  x.aei' 
to  1..)  .aw. 


Multii  ihralur 

The  circuit  diagram  is  shown 
above.  The  variable-fre<jupncy  gen¬ 
erator  i.s  a  simple  stable  multivibra¬ 
tor  with  three  fr**<iuency  ranges 
provided  by  ganged  capacitor  steps: 
O..'!.”}  to  .‘{.3  cps;  3.3  to  37  cps;  37  to 
too  cps.  A  dual  |M)tentiometer  pro¬ 
vides  fine  adjustment. 

-A  derivative  of  the  multivibrator 
wave  form  is  -taken  by  a  small  time 
constant  liC  circuit  (.'>  >  10*  .sec). 
The  resa  ting  spikes  are  amplifietl 
and  reversed  in  |K)Iarity  by  a  triode 
stage.  The  amplified  spike  is  used 
to  trip  a  uni  vibrator  of  variable  re¬ 
covery  time.  The  input  side  of  the 
univibrator  is  normally  non-con¬ 
ducting  and  a  positive  pulse  is 
needed  to  trip  it.  The  time  for 
recovery  after  triggering  is  varied 
in  three  steps  by  capacitor  selec¬ 
tion:  2<)  psec  to  0.006  .sec;  0.003  .sec 
to  O.Oij  sec;  0.0.3  .sec  to  1.5  sec.  The 
capacitor  .selecteil  is  charged 
through  a  variable  resistance  to 
give  fine  control.  .Minimum  time 
for  each  range  is  determined  by  a 
fixed  resistor  switched  in  series 
with  the  variable  control  as  the 
time  range  is  chosen. 

I'nivibrator 

The  multivibrator  used  ha.-»  a 
small  as  well  as  large  abrupt  change 
in  its  output  wave.  .-Xfter  the  de¬ 
rivative  has  lK‘en  taken,  amplified, 
and  applied  to  the  univibrator, 
there  remains  in  adilition  to  the 
main  trigger  spike  a  small  spike 
slightly  more  than  J  cycle  later 
which  resets  the  univibrator  if  it 
has  not  recovered  by  itself  before 
this  time. 


TW  IIOHNKT  rf|>rrM*nt»  a  romhiiialion  of  inginioin^  design, 
ituuK'ni  aihI  ratlifiiUy  «li(T«'r«‘nl  iiiaiiufAcluring 

Vfliit'li  opm*  now  fioliln  in  Iraiii'foriiK'r  con* 
Atrurlion  ami  ap|ilication. 

SmW  ir»»r  tmpY  •#  B-JOC,  cMtainlao 

liia,  aiMl  raNnf  •m 

Nacaat  Tf  an  aad  Baactar*. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 


lliiiiiiii  Triiidr 

The  output  wave  of  the  univi¬ 
brator  is  rectangular  at  the  top.  but 
iimlershiKits  on  recovery.  This  sig¬ 
nal  is  therefore  directly  coupled 
to  another  triode  stage  which  is 
biased  below  cutoff  when  the  uni¬ 
vibrator  is  quiescent.  It  conducts 
on  the  |H>sitive  swing  from  the  uni- 
vibrator.  producing  a  rectangular 
voltage  wave  of  negative  fktlarity 
at  the  plate.  The  high-potential 
end  of  the  resistor  i.s  grounded  and 
the  signal  is  taken  between  ground 
and  the  tap  on  a  potentiometer  in 


o 
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^oMoXe  PLUG-IN  cartridges/ 
^oMoKi  EXTRA  PICK  UP  ARMS  f 


with  the  new. . . 


^OW.  All  3  CARTRIDGES  in  Q/ifi ARM 

lateral,  vertical  and  microgroove -or  any  other  combination  desired 


SIMPLY  TURN  KNOB 
to  select  cartridge... 

Pressure  Changes  Automatically 

New  miniature  version  of  the  Fairchild  moving  coil  cart¬ 
ridge  permits  this  revolutionary  advance. 

e  OPTIMI  M  PERFORMANCE  ASSURED  by  separate 
cartridge  for  each  function.  Mount  any  3  of  four  cartridges 
listed  at  right  in  one  arm. 

e  OPTIMUM  GROOVE  TANGENCY— offset  design, 
e  NEW  VISCOUS  DAMPING-NO  ARM  RESONANCE. 

•  FITS  ALL  TRANSCRIPTION  TABLES-mounting 
radius,  13H":  height  above  record  surface,  1%";  base 
height  adjustable. 

•  3  WAY  TURRIT-HIAD  ARM . $6S. 


MMIATURI  DYMAHK  CARTRIoei,  shown  above,  fits  all 
arms  and  record  changers— standard  RMA  mountings — 
Diamond  Styli  mounted  perpendicular  for  back  cuing. 

•  LINEAR  FREQUENCY  RESPONSE-constant  velocity 
device — moving  coil  design  for  low  mass  moving  parts 
and  freedom  from  distortion. 

•  NOHUM  PICKUP — extremely  smallcoilwindingkecps 
induced  hum  at  least  I5db  below  other  professional  type 
cartridges. 

•  HIGH  LATERAL  COMPLIANCE  in  conformance  with 
good  pickup  design. 

•  CONNECTS  TO  MICROPHONE  CHANNEL-Iow 
impedance  —  feeds  through  equalizer  directly  to  the 
input  of  console  at  microphone  level. 

TARTRIIXilS  WITH  DIAMOND  STYLI  LOW  PRICED 

Unit  212 — Lateral  2.8  mil . $42.90 

Unit  21 1— Lateral  2.2  mil .  42.90 

Unit  210— Lateral  I.O  mil .  47.90 

Unit  21 3 — Vertical .  90.00 


154  S+.  L  7fh  Avenue 


RECORDING 


EQUIPMENT  CORPORATION 

•  Whites+one,  Mew  York 


1 


YOU  VISITED  OUR  BOOTH  AT  THE  RADIO  ENGINEERING 
SHOW  IN  NEW  YORK,  YOU  SAW  THIS  PHOTO  MURAL 
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CANNON  §Sa  ELECTRIC 


l'A-3-ll  l‘tug  and  l-A-3-3i  Rei-rptacU  Hhitwn  in  r<nter  Mural  M  ft.  x  5'j  ft. 

i  fie/d  with  the 

i  i-otest  and  the  Best! 

I  tUKt  TO  RMA  SAICITICATIONt 

UA-3-IJ  Wvt  I  Thin  achievement  of  Cannon  Klet'lricap- 
I  plies  to  this  new  wries  of  audio  connec- 
!  tors  for  the  radio  industry  as  well  as  to 
I  other  developments  such  as  sUvl  tin^wall 
.  I  conmH-t«>r8  and  Kuuled  missile  plu^s,  etc. 

W  j  The  UA  S«‘ries  has  all  the  sujTerior 

"  features  of  the  Tv'Ik*  1*  and  XL  Series  and 

I  in  addition  the  (following:  (I)  gold  plate<l 
uA  1-31  1  c<»ntacts  for  long  life;  2  doul)le-prot»s’tion 

I  ruhlH*r  relief  collar  and  hushing  on  plugs; 
3)  stronger  and  better  latchlcH’k;  4  flat- 
-  I  top  (Milarization  for  finger-touch  action; 

.  ^  I  5)  sUh*!  plug  sh«*ll  and  ste«>l  insr-rt  liarrel; 

>  f I  6)  spring-loaihnl  button  releases  insert. 


Thr»s-  l.vamp  contacts;  15(10  volts  min. 
tlash«>ver;  h'  cable  entry. 

Askf«»rU.-\-l  Bulletin AllAl*l‘ricvSht‘et. 

Adtfr»*»  4'annon  Ki#«'tn4*  l>«»vrW»|>mvn(  <'i»  .  Divinion  of 
i  'AfintMi  Mjinut«A*tunnc  ('<3rtM>ration  Vin*  Hutot«>Ult  Si  .  liisa 
.ll.l'aUf  ('anadiAii  oflU'a  A  plant  T<>ninto.  I httano 
WnrUi  Kra«ar  A  flanavo.  San  P'rant  i»40  NV«  York. 


UA  B  SI  RacaplacU 


UA-)-l3  Ra«apt««U 


UA  1-41  ■•<*^•><1* 

Tow  0«t  Quality 
Whwn  You  Buy 
Cannon  floctric 


THi  IliCTtON  AIT  KMtwMli 

the  plate  lead.  The  potentiometer 
may  la*  .^witched  next  to,  or  away 
from,  the  plate  to  give  two  step.s  of 
signal  voltage  differing  by  a  factor 
of  two. 

Other  steps  of  signal  amplitude 
are  obtained  by  switching  the 
cathtjde  resistors.  For  the  values 
given,  a  change  of  about  15  in  the 
signal  is  obtained.  The  small  ca¬ 
pacitor  connecting  the  triode  plate 
to  its  negative  supply  was  added  to 
remove  a  small  spike  overshcsjt  on 
the  leading  edge  of  the  rectangular 
wave  at  some  gain  .settings. 

f'oHrr  Am/ditirr 

The  d-c  iMiwer  amplifier  input  is 
at  ground  i)otential,  which  is  ap¬ 
proximately  180  volts  above  its 
negative  supply.  The  small  resist¬ 
ance  Is'tween  the  6SL7  cathodes  is 
provided  to  balance  the  output  to 
zero  in  the  no-pul.se  condition.  A 
choice  of  current  or  voltage  feed¬ 
back  IS  provided,  allowing  the  .selec¬ 
tion  of  a  rei-tangular  current  or 
voltage  wave  to  the  load. 

Classical  nerve  and  mu.scle  rec¬ 
tangular  wave  excitation  are  usu¬ 
ally  accomplished  by  using  a  high 
voltage  and  a  high  resistance  in 
series  with  the  electrodes  so  that 
constant  current  is  obtained 
through  the  tissue  regardless  of 
its  imiH'dance  changes.  Setting  this 
amplifier  to  the  current  feedback 
jM»sition  j>rovides  the  same  condi¬ 
tion. 

Two  jMiwer  supplie.s  were  conven¬ 
iently  available  from  a  single  trans¬ 
former.  The  large  coupling  caitaci- 
tor  l)etween  them  improved  the 
stability  on  the  lowest  frequencies. 

The  work  herein  descrila'd  was 
sup|>orted  by  the  Baruch  Center  of 
Physical  .Medicine  of  the  Medical 
(\illege  of  Virginia. 

MirroiMMMiiir  Titiirr 

/<Y  .losEPH  .A.  VOT-K 

Sf  /.(PUiJi  rnirrrjiify 

Sf.  .Wiwaourt 

MlCRO-os<Mt.i,ATiONS  in  the  ground 
and  in  the  air  are  and  have  been 
for  several  years  the  subject  of  ex¬ 
tensive  research  work.  One  micro- 
seismic  research  project  at  the  In¬ 
stitute  of  Technology  of  Saint 
Louis  I’niversity,  under  contracts 
with  ONR,  utilizes,  to  a  certain  ex¬ 
tent,  experience  gained  in  record¬ 
ing  quarry  blasts  of  the  Missouri 
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COMPLETE  INFORMATION 
405  MEADOW  STREET 
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m  SUPERIOR  ELECTRIC  co 


ANOTHER  SUPERIOR  FIRST... 

B00P  POWERSTATS 


FOR  OPERATION  IN  HAZARDOUS  AREAS 

Another  major  advancement  in  voltage  control  —  the  Explosion-prt)of  POVC’HRSTAT 
variable  transformer  —  is  n«iw  offered  by  The  Superior  Fk'ctric  ('ompany.  This  new 
POVii’FRSTAT  provides  safe  operation  in  hazardous  areas  where  a  small  arc  or  spark 
could  cause  an  explosion. 

The  Fxplosion-proof  POVi'FR.STAT  is  encloseil  in  a  case  which  will  withstand  internal 
gas  tir  vapor  explosions.  The  case  is  also  designetl  to  prevent  the  ignition  —  by  internal 
spark,  flash,  or  explttsion  —  of  the  gas  vapor  iurrounding  the  enclosure. 

Type  X-II26,  shown  above,  is  rated  at  115  volts,  50/60  cycles,  1  phase  input  with  0-135 
volts,  12  amperes  output.  It  is  Underwriters’  Approved  for  Class  I,  Group  D  service. 

Like  all  FOVi'FRSl'ATS,  this  new  unit  is  quality  manufactured  and  ruggedly  designed 
to  stand  the  severest  usage,  providing  precision  control  fur  dependable,  accurate  service. 
The  development  of  the  Fxplosion-proof  POWFRSTAT  is  a  continuation  of  the  Sufseriur 
policy  of  providing  voltage  control  equipment  to  suit  each  requirement.  Whether  your 
application  involves  a  unit  for  115,  230.  or  460  volts  .  .  .  25,  50/60,  KKI/HOO  cycles  .  .  . 
single  or  three  phase  .  .  .  manual  or  motor  driven  .  .  .  air,  oil-immersci.1.  or  hazardous 
atmosphere  operation  —  remember  that  there'i  a  PfJWFRSTAT  to  do  the  joh.  Refer 
your  problems  regarding  use  of  POWFR.STATS  to  our  experienced  engineers. 


H- 


A  Complete  Line  of 

PRODUCTION  TEST  EOUIPMENT 

for  TV  Manufacturers 

,1rt-lnilrument  hot  designed  ond  provided  the  production  test 
equipment  tor  many  of  the  ma|or  TV  manufacturers.  A  complete 
line  of  instruments  designed  to  be  unusually  critical  in  the  testing 
of  TV  receivers  is  available  They  are  the  result  of  the  wide 
practical  eiiperience  of  TeUlnstrument  engineers  plus  a  complete 
understanding  of  the  production  problems  of  TV  manufacturing. 


TYFI  2120 

HF.PICTURE  SIGNAL  GENERATOR 

Ofid  tewnil  cerri«f. 
by  ftlondord  t.M.A. 
f  lyotff  S«und 

<«rvi#c  iwifobU  for  fotfmv 

Ifilor  Corriof  fy|Ro  rocoivon  Ia. 
lOTfiol  400  cycio  PM  ond  l■t•rnol 
•tfd*o  wifb  75  microRocond  pr0- 
OOi^Otil.  Owf^wl  fnoi.  O.lv  p  0 
•croti  75  ofiM  lino.  Avoitoblo 
cbooooU  2>t3. 


TYK  1200  A 
12  CHANNEL 
R.F.  SWEEP  GENERATOR 

Inlondod  for  ^ro<i»o  odivitmont  of 
t.f,  flood  ouiHofor  coil*  ond  I  F. 
bond  circoilt.  Ivl»#  fypo 

mork9t%  of  ptcfwro  ond  townd 
rovrior  froq«*oncio«  oitond  to  loro 
iignol  rofwronco  boto'i^Jino.  Ac* 
cwrocy  of  morkori  0.02%  of 
corrior  froqwonc/.  12  to  t5  MC. 
Awoop  on  oil  ftionnoli.  Mo*.  t.V 
pooh  owtpwt  ocroAi  o  75  otim  lino. 
PfOvitionR  for  boloncod  inpvt  ro* 
<oivor».  Initont  AoloctfOn  by  pwih 
botton. 


TYPf  1900 

CIYITAI  CONTIOlllO 

MULTI  FREQUENCY  GENERATOR 

A  10  freeeeecy,  400  cps  mode- 
leted  crystel  ceetrolled  etcillotor, 
ideel  ter  predectioM  liee  odjest- 
laeet  of  stepfer  tyecd  I  f  empli- 
tiers  Aieileble  eitli  crystob  roup- 
Mp  frme  4  S  te  40  M.C.  Output 
trepueecv  eccerete  te  0  02% 
Immediete  pesb  bnttee  selectiee 
et  frepeeecy  Output  ottenuator 
renpe  SV  to  SOO  mkrevolts.  Self 
ceetemed  repuleted  power  supply 


TYPE  1S00  A 
I  F.  WOllULATOR 


A  two  bend  sweepiep  pencreter 
covermp  the  raupe  of  4.5  te  SO 
M.C.  Cepoble  ef  e  bead  width  ef 
opproiieiaCely  :t25%  ee  either 
baud.  Five  pulse  type  crystal 
pceeroted  norkers  to  specified 
trepuenciet  orailoble  for  each 
bond.  Accuracy  ef  morbtrs  0S%. 
Zero  sipeel  rcfereece  base  line, 
with  markers  eitendiap  to  bote 
liue  I  V.  output  moi.  into  7S  ohms. 
A  taw  sweep  arailable  for  "X** 
aiit  of  scope. 
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FIG.  1  Schomaltc  dioqram  ef  arc-Uphl 
timer  lor  use  in  mlcrooelamlc  research 

I’ortlHfid  Cement  Company  in  the 
northwestern  part  of  St.  Louis 
county. 

Since  the  periods  of  both  the 
quarry  blast  waves  and  the  mkro- 
•seisms  are  short,  the  basic  require¬ 
ments  for  establishinK  a  convenient 
time  base  are  essentially  the  same. 
Timinir  markers  of  1  50  to  1/100 
second  have  been  found  most  con¬ 
venient  and  are  most  widely  used 
today  in  the  field  of  seismic 
research. 

The  most  common  recordinK  sys¬ 
tem  shows  the  seismometer  re¬ 
sponse  together  with  superimiKi.sed 
timiny  lines.  These  lines  are  re- 
tliHted  from  a  simple  mirror  galva¬ 
nometer  which  is  excited  by  a  50- 
cps  tuniiiK-fork  oscillator.  While 
this  method  of  timinK  is  basically 
simple,  it  has  many  disadvantaires 
which  eventually  led  to  the  elimina¬ 
tion  of  the  mirror  Kalvanometer 
throuirh  the  use  of  an  arc-light 
tube  in  conjunction  with  the  usual 
tuning-fork  oscillator.  The  light  is 
pulsed  to  give  accurately  spaced 
flashes  which  are  reflected  onto 
the  photographic  recording  strip 
along  with  the  seismometer  re¬ 
sponse. 

The  timer  circuit  is  shown  in 
F'ig.  1.  Two  Cenco  arc  lights  are 
used.  Each  of  these  may  be  used 


Writ#  for  Opfailod  fnginopring  Data  Shtoft. 


TQt-fnsIrumQnt  Co  Jnc 


FIG.  2  MlcroMismlc  timar  showlaq  two 
Cwnco  arc  liphls.  Ih*  modulator  chouU 
and  th*  GR  luntnq  fork  ouciUolor 


32  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N.  J 
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UNIVfISAl  RflAY 
for  a-<  circwilt  up  M 
10  omparui. 


SOLENOID  CONTACTORS 

from  10  to  900  Amperes  h 


When  power  supply  circuits  carry  substantial  currents  .  .  .  ar  are 
switched  frequently  .  .  .  ar  their  functioning  must  be  foolproof  .  .  .  the 
relays  and  contactars  used  in  such  circuits  must  be  rugged,  consistent  in 
action  .  .  .  and  trouble  free.  • 


Allen-Brodley  relays  and  contactors  ore  extremely  compact  for  their 
ratings  .  .  .  but  designed  for  tough  service.  They  ore  built  up  to  a  high 
quality  standard  .  .  .  not  down  to  a  price.  They  have  but  one  moving  part 
.  .  .  there  are  no  trouble  breeding  pins,  pivots,  levers,  or  flexible  shunts. 
The  double  break,  silver  alloy  contacts  are  maintenance  free. 

For  sturdy,  long  lived  switching  units,  specify  Allen-Brodley  solenoid 
contactors  .  .  .  made  in  a  full  range  of  sizes  up  to  900  amperes.  Send 
for  catalog,  today. 

Allen-Brodley  Co. 

1  10  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


too  AMPERi  CONTACTOR 
AII«n-ftrodl«y  ftoUnotd  con- 
toctof  for  circuit!  up  to  100 
ompufui.  Doubio  br«olt,  liUor 
oiioy  contoct!  oro  totolly  on* 
ctOMd.  Simpio,  stroigKl  tin# 
iolonoid  oction  muont  long, 
troublo  fr««  oporoting  lifo. 


alleC-brIidley 


LIMIT  SWITCHES  OF  ALL  TYPES 

Th«  All«n  bradl«y  tin«  of  bwMutin  S0l>t02 
limir  twitch*!  covers  o  remoffcobi*  ottorlmunt 
of  pilot  control!  for  outomotic  limiting  of  con¬ 
trol  circuit!.  AM  typ«!  of  ttondord  ond  pr« 
cition  limit  twitch*!  or*  ovoilobl*  with  lovor 
ormt,  roM*r!,  fork!«  ond  chom  control!- 


RELAYS  •  RESISTORS 

SoM  •xckntvuly  lo  wonwfoclurun  of  rodM  on4  tUctrtmk  •ewpm«<i« 
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OFKKKS  91  \  LI  TV  AT  \ 


For  Vfuir  IMunt  I  m*  or  for  Di'uirr 


rill'  IVIclalk  <!<*•  Si’ri*'- art- t|ualil\  |>riMl(ni«  that  an-  filling 
a  lor  •iiialirr  MiMlf-i  ro«t  pla<'<-«  it  Mithiii 

r«‘ai  li  of  ••\«‘r\oin'.  Ili-alrr'*  MlioarciioH  liaiiiiliii^  tin- lino 
iinii  {irartiiallx  ox-rxxic  tlit'\  rail  ii|Hin  a  |>ro»|M-rl.  \ 
•Icalor  kit  that  i'  a\ailal>lo  niako'  oii-tln--«|Mi|  lii-nion^tra- 
lion.  anil  a  ln>:li  [MTiontafto  ol  'al«'»  ar«-  rlo««<l. 

For  Inrtln-i'  nilorniation  v*nti*  \\rli«t»T  h.li-rtrir  ('.oin|>.ni\ , 
Hai  ini'.  \\  t'l  oti'in. 

liitflirr  *»r«l  ot  llir  K<«kir». 


WEBSTER 


ELECTRIC 


A  ('•  I'  C  I,  ‘-pji'f  •nr-'  *  VV  ti  C'^.n  •  I9C9 

OoalHr  *  ■••pantibHily  and  Pair  Otaliag  aa  Obltf*'**' 
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FIG.  I— Aa  t-wotl  Itaor— cam  tamp  la 
luad  M  paaarata  11  ar*^**"^**^  Itadaa 
pulaaa  la  Uia  aatup  ahova 


with  up  to  six  typical  recording 
channela.  The  .small  but  intensive 
light  spot,  only  0.004-inch  diam¬ 
eter,  is  ideal  for  pin-point  recording 
.spots.  The  main  disadvantages  of 
the.se  tyi>es  of  lights  is  their  rather 
high  starting  voltage  and  the 
wandering  spot. 

The  starting  relay  in  the  power 
supply  usually  used  with  the  Cenco 
arc  light  has  been  dispensed  with 
by  the  u.se  of  a  high-impedance 
power  supply  delivering  a  no-load 
voltage  of  ajiproximately  1,250 
volts  d-i-.  .\s  s(K)n  as  the  arc  lights 
fire,  the  are  light  current  causes 
the  arc  light  voltage  to  drop  to 
alsiut  55  volts  which  is  automati¬ 
cally  maintained  over  a  wide  range 
of  line  voltage  variation. 

The  plate  current  of  the  6F6  is 
controlled  by  the  tuning-fork  oscil¬ 
lator.  Thus  a  time  marker  of  1  50 
sec  is  inserte«l  so  that  the  arc  light 
.serves  us  both  recording  light  and 
time-ba.se  marker.  The  tuning-fork 
u.sed  requires  4  volts  at  approxi¬ 
mately  20  ma. 

JO-CPS  Hfatnotf 

By  purpcKsely  introducing  a  60- 
cps  component  through  the  d-c  filter 
system,  a  10-cps  lieatnote  is  ob¬ 
tained  which  is  useful  in  counting 
the  timing  lines.  This  aid  is  most 
helpful  when  paper  speed  of  the 
recording  camera  is  slow,  say  1/3 
cm  per  .sec  or  less. 

Figure  2  shows  the  arclight  timer 
with  the  covers  of  the  main  compon¬ 
ents  removed.  The  useful  life  of  the 
Onco  lights  is  approximately  400 
hours,  which  is  consideretl  sufficient 
for  any  but  continuous  recording 
purposes.  Intermittent  u.se  can  as 
much  as  quadruple  the  life  of  these 
tuU's.  Where  longer  life  is  desired, 
the  ."sylvania  IlllO-B  should  be  u.sed. 
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COUNTING  DtVICtS 


know  how  to  discover  and  develop 
that  talent . . .  and  how  to  enable  your 
product  to  talk  to  your  customers  im  any 
terms  they  want.  In  terms  of  any  units  of 
performance,  production,  volume, 
length,  or  what  have  you.  Yes,  Veeder- 
Root  Counters  not  only  help  sell  the 
products  they're  built  into  .  . .  they  can 
even  prove  the  product's  service  guar¬ 
antee!  Now,  when  would  you  like  a 
"talent  scout”  to  look  at  your  product 
...  to  ue  whether  you  can  count  yourself 
lucky,  /e«.’Just  write. 


Lucky  are  the  products  that  can  avail 
themselves  of  the  added  usefulness — 
the  new  sales- magnetism  —  imparted  by 
this  modern  veeder-Root  Magnetic 
Counter.  And  such  products  var^-  as 
widely  as  currency-counting  machines, 
conveyors,  electronic  equipment,  and 
other  electrically  operated  devices 
equipped  with  contact  switches. 

But  if  your  product  has  a  "hidden 
talent”  for  counting  either  electrically 
or  mechanically,  Veeder-Root  engineers 


WfM*  Iw  >  "C»—»  BmS"  which 

•hows  *11  ira**  ’>t  V-a  clacttlcal, 
■icchaeical.  tad  auBMl  cowMcn . . . 
uaodafd  aad  apccial. 

Tidii HIT  lit..  iiiTFiii },  naa. 

Im  Cmmmdmt  Vi«dcf-Roo<  of  Caaada, 
S<.  JuBM  Scr*«i.  Moam^  f. 
Im  Gnm$  Bntmm.  Vecdcf-Rooi  ttd.. 
Kiltpia^  Road.  Diiadca.  Scodaad. 
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B&W 


Coil  9  • 
Manufact^ , 


0  M 


#  Single  layer  solenoid  colls 

^  Universal  wound  colls  of 
single,  multiple  pie,  and 
progressive  construction 

•  RF,  IF,  and  Oscillator  Coils 

0  Traps,  Discriminators,  FiU 
ters,  RF  and  Delay  Line 
Chokes 


'Pile*'  art*  hut  a  lew  of  ilu*  many  tv|>fs  of  coils  <le- 
iticnt*(1  and  Imill  l>v  HWV  to  answer  yours|)tH'ific  needs. 

Whet  tier  v«nir  problems  concern  res**arcl),  dwifin, 
tlevelopmt'nl ,  or  pHsiuction  .  .  in  eU*clronics,  lelevi- 

sion,  radio  bro.idcastinK.  or  radio  comnmnications  .  .  . 
for  lon«  or  short  priMliiction  runs  iti  exact  inn  commer* 
cial  or  milit.ir\  s|>ta’ifications  you'll  find  the  complete 
facilities  of  MWV  able  to  answer  your  coil  problems. 
For  det.iiletl  informat i«in  on  coiLs  that  art*  rt*co|{- 
ni/.«*<l  the  world  over  for  their  ctmsistent  deiiendability, 
write  ttnlay  to  ItWV,  l)ept.  Kl.-ftO. 


BARKER  SWIUIAMSON.  he. 


737  Fairfield  Avenue 


Upper  Darby,  Po. 


TM  fLICTION  AST  (CMtiiHNCj 

iU  life  being  approximately  10,000 
hours. 

The  Cenco  arclight  may  be  re¬ 
placed  by  an  8-watt  fluorescent 
light,  provided  a  long  enough  op¬ 
tical  path,  together  with  individual 
condenser  lens,  is  provided.  In  this 
case,  it  is  most  practical  to  mount 
the  fluorescent  light  inside  a  metal 
tubing  with  a  number  of  slots  cor¬ 
responding  to  the  number  of  chan¬ 
nels  required.  This  type  of  mount¬ 
ing  is  shown  in  Fig.  3  for  a  12- 
mirror-galvanometer  recorder.  The 
light  passes  through  the  slits  to  the 
mirror  galvanometers  and  is  re- 
flei'ted  back  to  the  recording  slot. 

Magnetic  Taftc  Is 
Memory  for  f  ]oiii|iiiter 

A  me:mory  systkm  capable  of  stor¬ 
ing  64,000  digits  and  leading  a  com¬ 
puting  machine  through  a  complex 
mathematical  problem  of  4,000 
steps  is  a  part  of  Harvard  Univer¬ 
sity’s  new  Mark  111  calculating  ma¬ 
chine,  to  be  used  by  the  U.  S.  Navy 
Bureau  of  Ordnance. 

The  system  consists  of  eight  stor¬ 
age  drums  and  a  sequencing  drum. 
Problems  are  solved  by  f»*eding  in¬ 
formation  on  a  magnetic  tape  to  the 
sequencing  drum,  which  3n  turn 
commands  the  computing  section  to 
accomplish  the  desired  operations 
with  the  numbers  in  the  storage 
drum.  The  results  come  out  of  the 
machine  on  another  magnetic  ta|ie. 

Both  the  information  for  carry¬ 
ing  out  given  operations  and  the 
numbt'rs  with  which  the  operation.s 
are  performed  are  represented  by 
small  magnetic  sjMits  on  the  surface 
of  the  rapidly  rotating  drum.s.  .An 
elalsirate  .system  of  recorders  and 
play-backs  circulates  the  informa¬ 
tion  between  the  drums  and  other 
parts  of  the  machine.  The  drums 
revolve  at  sjieeds  up  to  120  revolu¬ 
tions  per  second  and  the  magnetic 
s|M>ts  move  by  the  recording  and 
play-back  heads  at  speeds  greater 
than  l.'iO  miles  per  hour. 

Coding  Keyboard 

.\  coding  box  speeds  up  the 
process  of  translating  mathematical 
.symbols  and  operations  into  a 
language  the  machine  can  use.  Over 
200  keys  each  have  a  number  or 
mathematical  symbol.  The  operator 
in  elTect  copies  his  equations  on 
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Gear  and  Pinion  Astombly 


r/-  Rotor  Shaft 

Assembly 


Patenlod  Capillary 
Oiling  Syttam 


Terminal 

Shaft 

Assembly 


'  Seoled  Gear 
Case  Assembly 


Unique  Oiling  System 
Prolongs  Timing  Accuracy 

Capillary  action  in  the  spaces  Mantly  Kynrhronous  ...  an 

between  each  bearing  and  capil-  designers  concerned  with 

lary  plate  of  Telechron  Timing  second  timing  or  precise  coi 

Motors  draws  a  specially  formu-  lightweight  moving  parts 

lated  oil  from  the  reservoir  at  the  ably  specify  Telechron  mo 

bottom  of  the  sealed  gear  case.  If  accurate  timing  ente 

This  keeps  bearings  and  pivot  sur-  your  product  design,  talk 

faces  constantly  covered  with  a  .  over  with  a  Telechron  AppI 

thin  coating  of  oil.  Oil  creepage  Engineer.  Backed  up  by 

along  the  shafts,  pinions  and  gears  perience  that  makes  all 

maintains  complete,  continuous  timing  possible  (virtually 

lubrication.  Brass  terminal  gear  quency-controlling  master 

baffles  meter  the  right  amount  of  in  power  stations  are  made 

oil  to  the  terminal  shaft  bearing  echron),  he  can  probably  sh 

.  .  .  cutting  down  b«-aring  wear  how  to  save  time  and  mo 

and  making  the  sealed-in  oil  sup-  fitting  a  standard  Telechror 

ply  last  for  years.  into  your  product.  In  the 

This  oiling  system  is  just  one  of  while,  get  complete  data  b 

many  rea.sons  why  all  Teltchron  ing  the  coupon  below.  Te 

Timhig  Motors  art  instantly,  con-  Inc.  A  General  Electric  At 


Mott  tliiio-ttoiiipt  ontf  rocorilort  owo  thoir  occo- 
roto  timiog  to  Tolochron  Typo  t  meton  bocowto  wdi  op* 
pKcotiont  domond  o  mo^  tbot  it  intlontly,  contlonHy 
syncHronovt. 


motors 


LTELEC^ 

CtNSTMtTt^ 


TIltCHRON  INC.  \ 

40 Union  Street 
Ashland,  ^1a^^>lachusetts 

Pleaw  send  me  information  on  sizes  and  types  of  Telechron 
SjTichronous  Motors.  .My  possible  application  is: 

Instruments  fl  Communications  Equipment  □ 

Timers  (“  Other  (please  fill  in) 

Electric  Appliances  i  )  . 

Cost  Recorders  (  1 

Advert  i.xing.  Display  Items  (  ]  .  ^ 

Juke  Boxes  □  .  M 

Air  Conditioning  &  Heating  . - .  ® 

Controls  □  □  Please  send  new  Catalog  * 


NAME 


COMPANY 


ADDRESS 


ZONE 
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THf  aiCnOM  AIT  (CMtMMi) 

this  keyboard,  for  recording  on 
magnetic  tape  all  the  commands  the 
machine  needs  to  solve  his  problem. 
Complex  problems  that  used  to  take 
days  and  weeks  to  code  for  a  ma¬ 
chine  can  now  be  prepared  almost 
as  fast  as  an  operator  can  punch  the 
keys  on  the  box. 

A  magnetic  tape  is  u.sed  for 
answers  because  Mark  III  turns  out 
answers  faster  than  a  typewriter 
can  print  them.  The  ta(>e  is  fed  to 
a  tape  reader  which  relays  the 
an.swers  to  a  battery  of  five  type¬ 
writers. 

Error  Detectorg 

Computations  of  the  machine  are 
checked  at  .several  point.s  for  pos¬ 
sible  errors.  During  the  mathe¬ 
matical  operations  in  the  arithmetic 
section  of  Mark  III,  an.swers  are 
double-checked  at  every  stage  in  the 
problem  before  going  on  to  the  next 
.stage.  To  insure  that  the  final  typed 
result.s  are  correct,  all  numbers  are 
recorded  twice  on  the  magnetic  tape 
by  two  parallel  and  independent 
system.s.  Unless  both  numl)ers  on 
the  tape  are  identical,  the  .striking 
action  of  the  type  bars  sets  off  an 
i  alarm  and  stops  the  typewriters. 

To  eliminate  errors  that  might 
'  creep  into  answer  sheets  during 
;  type-setting  and  printing  of  perma¬ 
nent  records,  the  results  are  printed 
directly  to  pages  which  can  be  pho¬ 
tographed  and  printed  by  off.set 
lithography  for  publication  in 
quantity. 

Mark  III,  which  wa.s  begun  in 
May,  l‘.>46.  has  been  built  for  the 
Bureau  of  the  Ordnance  of  the  U.  S. 
Navy  to  be  used  at  the  Naval  Prov¬ 
ing  (.round  Command  at  Dahlgren, 
Virginia.  It  is  anticipated  that  test¬ 
ing  operations  will  have  been  com¬ 
pleted  by  the  first  of  the  year  and 
the  machine  will  go  to  the  Navy  at 
that  time.  The  complete  instru¬ 
ment  is  about  30  feet  long  and  15 
feet  wide  and  weighs  close  to  10 
tons.  It  contaias  about  4,500 
vacuum  tubes  for  the  electronic 
cqH'rations.  3,000  relays  and  2,500 
magnetic  heads  and  playbacks  to 
I  carry  the  information  to  and  from 
the  storage  drums. 


Simplified 


Compact 


Portable 


O  900-2100  mrgaryr In,  Built  to 

ainule  Itand  Navy  Spocificatii 

9  IMmllv  ralil>ralr<l,  single  rotoorch 

,  »  ■  .  ,  and  productioi 

alal  fmiurnrv  control  ... 

tasting 

9  IHreclIy  ralihrairti 

attenuator,  0  to -120  ilbm 
^  tW  or  AM  pulse  moslulation  9" 

0  Internal  pulse  generator  with  controls  for  width, 
delay,  an<l  rate.  Provision  for  external  pulsing 
0  l'.ontruls  plannesi  and  grou|>e<l  for  case  of 
operation 

9  heights  42  IIm.  Easily  portable — ideal  for  air- 
Itome  installations 

^  Immesliatc  delivery 


W  rife  lor  npvrifiraliottM  —  imvruigmlr  the 
mJroHlogrt  •/  ihn  outUandtHg  netr  inUrumenf. 


DflfNOAUf  fllCTIONIC  EQUISMENT  SINCE  1«}l 


Project  Prrgonncl 

Dr.  Benjamin  L.  Moore.  Assistant 
Director  of  the  Computation  Lab¬ 
oratory  and  Dr.  Way  Dong  Woo, 
Assistant  Professor  of  Applied 
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Q*  Why  have 

SYLVANIA  ^ 
Picture  Tubes  ^ 
grown  so  famous? 

A«  Their  performance  is 
rooted  in  experience 


Five  reasons  why  Sylvania  | 
Picture  Tubes  are  the  finest  I 


RsMOrch  .  •  .  tperialiied  radio,  televi* 
>ion.  and  rlrrlronirs  laboralorir*  ronalantly 
rxplorinit  and  tr>tin(  every  approarh  lo  fu¬ 
ture  improvement. 

Background  and  Ixporionca  .  .  . 
2S  years  a  reroitniaed  leader  in  hiihest 
quality  radio  and  elerlronir  tubes.  Devel¬ 
oped  new  fluorescent  li(hlin(  phosphors 
and  techniques  applicable  to  TV  picture 
tube  production. 

Enginooring  Oovolopmont  .  .  . 

alert  enfineerinf  procedures  assure  efli- 
cienry  and  speed  production  of  all  Sylvania 
products. 

Quality  Control  s  s  .  a  continuing  pro¬ 
gram  of  checking  and  rechecking  every  step 
of  every  process  to  assure,  beyond  ques¬ 
tion,  the  perfect  performance  of  Sylvania 
Picture  Tubes. 

Enlargod  Plant  Facilitiog  ...  2  great 

plants,  devoted  exclusively  to  TV  picture 
tube  production,  assure  quirk  delivery  tU 
your  factory  anywhere. 


Step  by  Mep,  from  the  early  days  of  radio  ...  up  through 
the  development  of  multi-element  tubes,  and  on  to  elec¬ 
tronics  and  television  . . .  Sylvania  has  progressed  to  a  posi¬ 
tion  of  leadership  in  today's  TV  picture  tube  industry. 
During  the  war  period,  Sylvania's  production  of  precision 
radar  equipment  and  cathode-ray  tubes  added  much  to  the 
•kills  and  know-how  of  Sylvania  engineers. 

Still  further  contributions  to  Sylvania'*  high  standing  in 
the  picture  tube  field  have  come  from  this  company'*  half- 
century  experience  in  lighting  .  .  .  and  in  perfecting  new 
phosphors  for  the  finest  in  fluorescent  lamps. 

Born  AND  Made  —  It'*  important  to  remember  that 
Sylvania  is  a  picture  lulte  manufacturer  .  .  .  not  merely 
an  assembler! 

Every  Sylvania  part  i»  quality  controlled  by  Sylvania  crafts¬ 
men.  Even  the  micro-fine  tungsten  filaments  are  drawn  and 
tested  in  Sylvania  plants.  That's  why  we  say  Sylvania  pic¬ 
ture  tubes  are  bom  and  made  to  serve  better _ last  longer. 

For  full  information,  write:  Sylvania  F.lectric  Products 

Inc.,  Dept.  R-2105,  1740  Broadway,  New  York  10,  N.  Y. 
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MODEBI  ELECTROMIC  DESIGM  MEANS 

PLUG-IN  UNIT  CONSTBUCTION 

WiHi  •UoMan  ••  «Mir« — riMt 

U,  iMli-ia,  kfMh 
•war  — ««<y  —  HMt  •Uctroaic 
•^Mianar  ti  tortawt/r  — 

r*«4r  rmpi4  cbocht,  MfricMg, 
mm4  MHt  rayUc»wt. 

M<m«  aiKi  mot*  •oqtMMt  ora  ttadlaq 
Dial  plug  la  unM  coaatruetioa  la  Iba 
Ifpa  ol  dMatqn  dMI  Bokaa  aaor  o< 

(h«  MW  complag  atactroolc  piolacta 
iaaatbia  lo  opatala  and  molDtata.  It'a 
alao  iw.oqaiaad  that  plug  la,  uaM  ptin- 
ciplaa  maka  ptaaanl  •l•cttolllc  aqulp- 
■taoi  aiuch  moia  practical  lot  wldai 
q«Mral  uaa 

Up  to  BOW  Itaara  baa  boan  no  ooa  ploca  whara  compooaota  apaclAcalljr  datignad 
iof  plug  ta.  unit  conatriictioa  wata  avallobla.  To  qal  thla  typo  ol  coaatjuctton  -It 
boa  baaa  nocoaaafy  loi  aaqioaaia  lo  daakjn  and  bava  porta  cuatom  raodo  or  Im- 
proatao  with  alaadaid  coBponaota  la  OMika  ablit  artan90iB0nta 

Haro  at  Aldan'o  wo  ora  doalqnin<|  and  oianutacturlaq  componanta  ior  plug  in  unU 
ronafructioa.  Wa  ata  aattlnq  up  to  wotk  with  laanulacturara  oo  oa  many  ol  tbaoa 
problooM  oo  poaalblo  Vary  liankly,  much  ol  our  work  la  atUl  in  tha  pilot  run 
atoqa—bul.  In  ovary  laatanca  piovan  In  uoo.  II  you  don't  aao  tha  anawat  to 
your  pfoblama  hata-  -  lot  ua  work  It  out  with  you. 


ALDEN  PRODUCTS  CO. 


TMI  UICTIOW  MT  (caatwaadl 

Mathematica  at  Harvard  Univer¬ 
sity,  were  directly  in  charge  of  its 
development,  design  and  construc¬ 
tion.  Mechanical  design  and  con¬ 
struction  of  the  internal  high-s(>eed 
magnetic  drum  storage  system,  one 
of  the  major  components  of  Mark 
III,  was  the  work  of  Robert  Wilk¬ 
ins,  assisted  by  Dexter  Smith.  The 
adder  and  multiplier  were  largely 
the  work  of  Charles  Coolidge.  Mar¬ 
shall  Kinkaid  was  mainly  responsi¬ 
ble  for  the  over-all  design  of  the 
sequencing  circuits.  The  input  and 
output  circuits  were  constructed  by 
Richard  Hofheimer.  Charles  Rich¬ 
ards,  who  had  previously  worked  on 
Mark  II  and  will  go  to  Dahlgren 
with  Mark  III,  also  worked  on  de¬ 
sign  problems  throughout  the  con¬ 
struction  period. 

Dr.  Howard  Aiken,  co-inventor  of 
the  original  calculating  machine 
and  director  of  the  Harvard  Com¬ 
putation  Ijiboratory,  had  general 
supervision  of  the  project. 

.\ntilofiarithni  Ciiruit 

Circuits  of  the  type  shown  in  Fig. 
1  have  long  been  used,  with  vari¬ 
able-/*  type  tubes,  for  extracting 
logarithms  directly.  For  in.stance, 
using  a  6SK7,  the  plate  current  fol¬ 
lows  the  grid  voltage  logarithmic¬ 
ally  over  a  range  of  grid  voltages 
from  —  10  to  —  20  volts  when  a 
cathode  resistance  of  10,000  ohms 
is  u.sed.  The  type  68(17  displays 
similar  characteristics  when  its 
grid  is  operated  between  —  4  and 
—  10  volt.s. 

In  an  article  in  February,  1960, 
Review  of  Srientific  Irutrumentt, 
F.  Curtis  Snowden  and  Harold  T. 
Page  reveal  that  if  this  type  ol  cir¬ 
cuit  is  operated  in  reverse,  as 
shown  in  Fig.  2,  antilogarithms  can 
lie  extracted  directly,  as  might  be 
expected.  A  6SK7  is  connected  as 
an  inverted  triode;  the  signal  is 
applied  to  the  plate,  which  acts  as 


Kuno 


vov  ibv 


FIG.  I  — Wnll  known  circuit  which  •»- 
tracts  loaoritbms  dlrsctly 


200 


Mar.  1950— EtKTHON  ICS 


SizMi  and  Shaped  for  TV  — IliinilmN  0# 

tubular  fiarli*  are  pmiliK  r<l  by 

from  VIKLDRAVIN  Type  305  (laiJ) 

stainlr!<!4  !tlrrl. 


Which  It  rh«  B»tt*r  For  Your  Product .  .  . 


SEAMLESS...?  Ibr  bnr't  tiiliro 
that  ran  lir  maiir.  In  all  O.I>.\  from 
!*•"  ami  lo'>rr.  Kxrrllent  for  forming, 
l>rnilinf;,  marhinin):,  rtr.,  rarbon, 
allox,  *i|ainlr.><i,  iion-f<‘rrou<t  amt 
'.ralin):  allov«. 

t»f0  u.  *.  — -•  ttai  f' 


Or  LOCKSEAM*.  .  .  7  1'r.Hlu.e.l 
ilirrriK  from  iii<  krl  alloy  atrip  atiM-L 
bv  our  (>atriilr<i  marhinra.  Availabir 
in  a  wiilr  ran^rr  of  iiirkrl  alloya. 
Kouiiil.  m-tanirular.  oval  nr  '■ipiarc.  rut 
to  <.()<‘('itir<i  Irngtba,  iK-adrrt  or  flanffwl. 


AN  aaatyti.  JOW  tm  H"  OA 
Cttmk  oaatrMi  UtSS"  mm*.  oWt)  tm  IH"  OJDl 


rtactromc  Predwcfi  for  axporf  Hirowoti  Orivar-Horhi  Coaipoftr.  Hornion,  Nmw  Jmfmjf  •  Horriiea  6-4iOO 


Through  this  portal 
pass  the  nation’s  top  stars 


All  in  a  Day's  Worfc  — ('hnnical  Ladiora- 

tory  rontinuallv  samples  raw  materiaU; 
rhrx'k.v  ami  rontroU  ipiality  from  Kup(>li«r«. 


ffiSAaLiSi 


•  You  may  not  recopnizr*  the 
objert  pirtiirml  abovo.  It  i^  the 
fir!-t  prill  cyljiiib-r  for  a  calhiMlp 
ray  tuU*  pun  structure,  pboto- 
prapbcri  from  an  unusual  anple. 
Tbc  bob*  is  only  .(fW)''  in  <liam«*tpr 
—  ami  the  priil  itself  is  deep  drawn 
in  one  piece  to  save  unnecessarv 
weldinp  and  assembly  ojuTations 
by  TV  tulie  manufacturers. 

This  is  tubinp  tecbnolopy  in 
ofa*ration.  It  is  an  example  of 
SujM*rior’ssufieriority  in  elecironir 
re-earch.  production  know-how 


and  facilities,  and  melallurpv.  It  is 
one  priHlucl  of  hundreds  pioneered 
for  the  elecironir  industry  by 
Su  jierior. 

Y  ou  may  already  U*  one  of 
our  valued  customers  and  fri«-nds 
—  nearly  all  electronic  manufac¬ 
turers  are.  If  small  Seamless  or 
tW  KI.DKAVi  Ntubinpcanbelpany- 
where  in  your  priMluct  Sujwrior 
can  help  you.  To  find  out  bow, 
write  SujM*rior  T'uIm*  (!om|iany, 
2r>00(iermanlown  Axenm*.  Norris- 
town.  IVnnsvIvania. 


Space  and  Time— I8«.fM»0  square  feel- 
over  I  acres — for  devriopinp.  prmliirinp. 
and  lestinp  small  tubinp  .  .  .  plenty  of 
space  . . .  and  (leople  who  take  time  to  pive 
\ou  a  pimmI  prixlurl  and  piMid  service. 
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nC.  2  lavarMd'trtod*  clmM  lot  dlroct 
dolormination  oi  antUofOTlUuM 

a  Rrid,  and  the  output  is  drawn 
from  the  grid  element,  which  acts 
as  a  plate. 

The  ranire  of  input  (plate)  volt- 
ajres  over  which  the  output  (grid) 
.signal  will  maintain  its  antilog- 
arithmic  relationship  with  that  of 
the  input  (plate)  is  dependent  on 
.several  factors,  most  important  of 
which  is  the  tube  type  and  the  char¬ 
acteristics  of  the  particular  tubes 
of  a  certain  type.  The  desired  rela¬ 
tionship  held  for  a  grid  voltage 
range  of  from  —  18  to  —  30  volts 
with  a  load  resistance  of  1,000 
ohms.  When  glass  tubes  are  used 
the  lower  limit  of  the  range  is  ex¬ 
tended  to  about  —  15  volts. 

The  output  from  the  circuit  must 
be  amplified  in  order  to  be  put  to 
any  useful  work. 

.Mrusiiring  pH  of  Rioiogirul 
f  liiitls 

Hy  .\ij  an  Hemingway  and 
K.  B.  Brown 

Dfpnrtment  o/  PhyHclogy 
MrdxrnX  Sehoitl 

of  .yinnssota 
ytHneapolu,  Minn, 

In  the  meast’rement  of  the  pH  of 
blocnl  with  the  glass  electrode  it  is 
necessary  to  me.isure  a  d-c  voltage 
of  the  order  of  magnitude  of  a 
fraction  of  a  millivolt  in  a  circuit 
having  a  resist.ince  of  10  to  200 
megohms.  At  the  same  time  exact 
temjierature  control  of  the  glass 
electrode  must  lie  maintained  which 
necessitates  a  water  bath  which  in 
turn  introduces  errors  due  to  in¬ 
sulation  leakage.  Many  of  the  diffi¬ 
culties  in  the  measurement  of  blood 
pH  have  been  eliminated  by  the  cir¬ 
cuit  devi.sed  by  Burr,  Nims  and 
Ijine.*-  * 

There  are,  however,  some  annoy- 
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MADE  RIGHT  - 


■  r  tpaciolitlt  in  tlainUtt 
tine*  1929 

PRICED  RIGHT - 

AllMITAL  utat  cned- 
•  rn  aquipmanl— including  cold* 
haading  nnocRinat  — davolad 
letaly  to  itoinlatt 


RIGHT  COMBINATION 

Tor  (olwing  lactaning  prubiamc 
quichly,  aconomically 

Allmalol  Ka«  Iha  loclanart  you 
wont  Slocli  itamt,  including 
Oevarnmant  and  "AN"  tpacs. 
tKippad  immadiolaly  Srompt 
dalivary  on  voriout  lypat  of 
Ihillipt  Racactad  Haod  tcrawc 


STAINLESS 

STEEL 

FASTENERS 


for  the  finest  in 


/ 


Get  extra  quality 
without  extra  cost 


in  wire-wound 
components ! 


Wh«n  you  (pocify  f-T-E  for  wiro-wound  prod* 
ucH,  you  got  componontt  ipociolly  dotignod  to 
moot  Hio  oxacting  and  changing  noodt  of  tho 
oloctronict  industry.  And  all  l-T-E  units  aro  on* 
ginoorod  for  oxtro  quolity*-givon  tho  samo 
thought  in  dosign,  tho  samo  caro  in  fabrication 
that  tho  most  complicotod  l*T*E  Switchgoar 
dovicos  rocoivo! 


CHfCK  rout  MffOS  AGAINSr  THIS  KST; 


Available  in  two  typei;  The  firit  utiUzn  an  electro  magnet ; 
the  lerond  combines  a  permanent  magnet  with  an  adjust¬ 
able  electro- magnet.  I-T-E  Focus  Coils  are  made  for  use 
with  tubes  10",  12",  and  16'  in  siie.  Information  required 
to  manufacture:  Type  of  tube;  second  anode  voltage; 
focusing  current;  types  of  mountings  and  leads  desired 


I  T-E  Deflection  Yokes  are  built  to  have  uniform  charac¬ 
teristics.  During  manufacture,  wire  size  and  quality  are 
checked  constantly.  Coils  are  impregnated  with  a  speital 
moisture-resistant  thermo  plastic  material  which  has  been 
properly  cured  to  insure  a  Arm  roil  with  a  minimum  of 
losses.  Deflection  Yokes  can  be  had  with  wire  leads, 
resistors,  and  capacitators  made  to  your  specifications. 


l-T-f  ''MiTCLADS”  (Metal  Clad  Resistors) 

Made  of  highest -grade  relistance  wire,  wound  on  a  special 
heat-resistant  bakelite  strip,  and  insulated  by  special  phe¬ 
nolic  coating.  The  resistance  element  is  completely  enclosed 
in  a  metal  case  of  either  brass-  or  zinc-plated  steel.  Brass 
terminals  are  securely  anchored  to  the  bakelite  base  strip 
and  are  tinned  for  easy  soldering.  I-T-E  "Metclads"  are 
available  in  lengths  from  2"  to  12';  in  wattages  from  7  to 
42.  Mountings  can  be  made  to  your  specifications. 


I-T-E  ENAMELED  RESISTORS 


OVAL  tCSlSTOIS 

tMC« 

.from  W  to 


lIttUK  AfStSIOlt  — 

COfiAOCtiOO  throofh  foto-cMpt 
inttoMoliortt  •H«ft  f»P*4  ifittf 
tKHf  ood  rtmovol  «t  •  foclof^ 
from  1?  to  700  Wom 


STANDARD  FIXED  RESISTORS 

fror"  S  to  Ofglt^ 


For  complete  informetion  on  mny  i*T*E  wire^ 
wound  products,  write,  specifying  your  needs. 


I*T*E  Orcuit  Brookor  Company 
19fh  t,  Hamilton  Stroots,  Philodolphio  30,  Pa. 
OEFIECTIOH  YOKES  •  FOCOS  COILS  •  SPECIAL 
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inK  and  irritatinK  difficulties  which 
make  operation  of  their  instrument 
a  task  requiring  considerable  skill 
and  exj>erience.  The  worst  feature 
of  this  circuit  was  the  almost  con¬ 
tinual  drift  caused  by  the  changing 
voltage  of  the  storage  battery 
which  this  circuit  requires. 

A  pH  meter  has  been  built  using 
Raytheon  CK  570  AX  tubes  in  the 
Wynn-Williams  type  of  circuit 
which  was  used  by  Burr,  Nims  and 
Lane  for  pH  measurement.  The  in¬ 
strument  so  constructed  has  now 
been  in  operation  for  a  year  and 
has  given  excellent  service  when 
used  to  measure  pH  of  blcK)d  whose 
temperature  is  controlled  in  a  water 
bath.  The  advantages  of  the  new 
tyiK-  of  pH  meter  over  the  older 
type  include  exceptional  stability 
and  freedom  from  drift,  a  simpler 
arrangement  for  initial  bridge  bal¬ 
ancing.  oi)eration  from  readily 
available  dry  cells,  and  a  rapid 
warmup  iteriod. 


S.S.WHITE  FLEXIBLE  SHAHS 

for  greater  freedom  in 
TV  cabinet  design 


Schematie  Circuit 

The  sehematic  circuit  of  the  pH 
meter  is  shown  in  F'ig.  1.  The  two 
electrometer  triodes  have  a  filament 
power  supply  from  a  single  1.5-volt 
numl)er  6  dry  cell.  A  10-ohm  vari¬ 
able  potentiometer  between  the  i>08- 
itive  terminals  of  the  filaments 
allows  an  adjustment  to  be  made  of 
the  relative  filament  currents  in  the 
event  that  the  characteristics  of  the 
two  tul>es  are  not  identical.  In 
well-matched  tubt*s  this  variable 
resistance  may  not  be  neces.sary. 
When  the  two  tubes  are  electrically 
matched  by  varying  this  resistance 
slight  variations  in  filament  battery 
Voltage  do  not  change  the  balance 
of  the  bridge  circuit. 

The  two  tubes  have  a  common 
grid  voltage  obtained  from  the  grid 
potentiometer.  Originally  the  grid 
of  right-hand  tube  was  connected 
directly  to  filament.  With  this 


By  using  S.S  White  flexible  shafts  to  couple  tuning 
and  other  control  knobs  to  their  respective  circuit 
elements  you  are  free  to  place  both  the  circuit  cle 
ments  and  the  knobs  wherever  you  want  them. 

This  extra  design  freedom  enables  you  to  save 
space,  simplify  wiring,  improve  circuit  efficiency 
and  to  develop  better  looking,  more  functional 
cabinets  In  fact,  you  will  find  that  with  S.S. White 
flexible  shafts  it's  a  simple  matter  to  design  your  TV 
cabinets  to  give  users  the  maximum  in  tuning  con 
venience. 


WRITE  FOR  BULLETIN  4501 


It  contains  basic  information  on 
flexible  shaft  selection  and  ap¬ 
plication  Send  for  a  copy  today. 


ire.  CO.  M  OivisiOM 

■oiri  1  It  lAtl  «Sik  ST,  NSW  TORI  U.  N  T  « 

Tlllilli  SHATTS  AND  ACCISSORIIS 
MOlOlO  TlASTICS  rtOOUCTS-MOlDIO  HSISTOtS 

/4me%U*4  A 4 44  S»tt*P*<*»* 


FIS.  1  -  SimpHll«<l  Khsmafle  ol  ■tobU 
bioloeical  pH  malAr 
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, , ,  a  revolutionary 
w  new  oscilloscope 


Horiiant*!  tync-fMfU* 
m%  displ«y»^  •** 
WO>S7A  tcr««N 


Check  these 
important  featuretl 


V  iai»tWv>fy~-2H  millimoles  per  inch  dt 
Antion 

V  fra^#«Ky  ■••pans#  of  menu*l  am 

pliher->llat  wtihin  ^  dh  from  lero  co 
^00  kc.  down  only  ai  I  Mi. 

useful  hemond  2  Mi. 

V  Tranaiant  ■•sp«naa~ttlt  and  over 
sho«>t  les«  chan  2%. 


$^3T— 

The  RCA  WO-57A 


4  UtfHty^prosided  with  frcqueniv-com- 
pensaied  and  calihrated  step  aiienu- 
alor  Also  has  mernier  control  and 
ialihraird  moliajte  source. 

4  40*€ycfe  Sweep— with  phasing  con¬ 
trol 

4  Inpet  Cepecftence— less  than  I S  uuf 
with  VbC>-2l4  aicessors  pruhe. 

Plus  these  outstanding 
extras 

^  Treae  lapenafen— two  limes  ureen 
diameter  fur  sweep-alipnment  appli 
cations 

Oireet  Caepfad  Vertked  AmpUdar— 

separate  laiks  for  IM  and  At  signal 
measurements 

•4-  Uneer  Sweep— range  to  ^O.tHH) 

cps.  with  preset  hsed  pitsitions  for 
Slewing  senual  and  horwitntal  I'V 
sync  pulses  and  oscillator  waseforms. 
4*  ladeaiva— sweep  direction  resersing 
switih  — positise  or  negitise  ssneing 
^  Peah-Pwll  AmpMtlees—produie  sharper 
trace  and  reduces  astigmatism 


Pewer  supply  .  .  .  104/124  «olis. 
4tf/6tl  cycles. 


Hlgk  Gale— Wide  toed  — DC  oed  AC  liipel. 

The  Vt’O-S'^A  i«  an  oulManiiinx  innova- 
lion  in  portable  oscilloscope  design.  Es¬ 
pecially  suited  for  television,  this  new 
scope  IS  excellent  for  lalviratory,  factory, 
or  shop  use  .  . .  for  viewing  and  measuring 
square  waves,  pulses,  TV  sync  signals,  and 


I  nusually  versatile  .  .  .  newly  designed 
from  stem  to  stern  .  .  .  the  K(..i  >X  ()-S7A 
Oscilloscope  is  a  triumph  of  engineering. 

Incorporating  ihe  features  of  far  more 
expensive  instruments  .  .  .  and  with  a  sen- 
sitiviiy  and  response  equal  to  that  of  many 
laboratory  units  .  .  the  Vt  (  >-^ '^A  is  the  hrst 
inexpensive  oscilloscope  wholly  equipped 
to  handle  every  TV  and  radio  service  |oh. 

Direcl-coupled  amplihers  are  used  to 
provide  low  frequency  response  Hat  down 
lode.  Excellent  low-frequency  square- wave 
reproiluction,  esveniial  for  correcl  sweep 
alignment,  is  thus  assured.  High-frequency 


square- wave  response  up  to  lOO  kc  en¬ 
ables  the  Vi'O-f  7A  to  reproduce  blanking 
and  sync  pulse  wave  shapes  with  fidelity 
heretofore  unobtainable  in  moderately 
priced  service-type  oscilloscopes. 

For  complete  technical  details,  ask  your 
K(^A  Test  Equipment  Distributor  for  the 
bulletin  on  the  new  >X'0-57A,  or  write 
Kf.A,  (Commercial  Engineering,  Section 
F42Y,  Harrison,  New  Jersey. 


Probe  Kit  (WO-3  1 4)-$''  SO.  Includes  input 
cable  vciih  direct  probe,  clip  on  low-capaci- 
lance  probe,  and  grouml  lead  for  observation 
of  sync  pulvev,  ovciltaior  vtave  forniv  and  video 
vignafv  oiihoul  undue  circuit  litading. 


Available  from  your  RCA  Te>t  Equipment  Distributor 


2 1  RADIO  CORPORATION  of  AMERICA 


MMmmigom.  m.  j. 
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newer  arrangement  adjustment  of 
the  grid  voltage  to  obtain  the  float¬ 
ing  grid  potential  does  not  cause 
the  excessive  unbalance  of  the 
bridge  which  occurred  in  the  older 
circuit.  This  adjustment  for  float¬ 
ing  grid  potential  is  made  each  time 
the  instrument  is  used  and  usually 
one  setting  a  day  will  suffice. 

To  adjust  for  floating  grid  poten¬ 
tials  the  grid  switch  is  thrown  from 
position  1  to  position  2  while  the 
grid  voltage  is  varied.  When  there 
is  no  change  in  galvanometer  cur¬ 
rent  as  the  grid  switch  is  thrown 
from  position  1  to  position  2  the 
grid  potential  is  that  of  the  floating 
grid  and  grid  current  is  zero. 

The  main  potentiometer  as  in 
most  pH  meters  will  read  in  pH 
units,  that  is,  one  revolution  of  the 
slide  wire  and  one  coil  of  the  ac¬ 
companying  resistor  decade  will 
furnish  a  voltage  varying  from  67 
to  6.*!,  the  exact  voltage  being  set 
for  a  particular  temperature  of  the 
glass  electrode.  The  pH  meter  func¬ 
tions  in  the  usual  manner  with  the 
vacuum-tube  circuit  functioning  as 
a  null  instrument  to  indicate  the 
balance  between  the  voltage  of  the 
glass  electrode  and  half  cells,  and 
the  measuring  voltage  obtained 
from  the  main  potentiometer. 

The  main  potentiometer  is  best 
constructed  from  the  slide  wire  and 
decade  coils  of  a  commercial  poten¬ 
tiometer,  a  I.eeds  ami  Northrup 
student  type  l>eing  used  in  the  in¬ 
strument  de.scribed.  .Ml  variable 
potentiometers  were  (leneral  Radio, 
using  type  314  where  po.ssible  and 
type  214  for  the  lower  values.  The 
circuit  diagram  shown  is,  of  course, 
extremely  simplified  for  purpo.ses 
of  brevity  of  explanation  of  the 
basil-  principle  involved. 


Verformnncf 

.4n  important  improvement  in 
this  meter  in  comparison  with 
other,  esju'i-ially  commercial,  pH 
meters  is  the  u.se  of  ordinary  bat¬ 
teries  which  are  readily  available 
and  the  avoidance  of  spis-ial-pur- 
l>ose  rectangular-type  batteries.  A 
common  annoyance  in  biological 
lalniratories  is  the  replacement  of 
spis  ial-purpose  batteries  which  are 
not  available  except  in  electronic  or 
lalwratory  supply  stores  and  some¬ 
times  only  available  by  mail  order 
purchase.  For  this  rea.son  the 


IQD  OmM  Cryttai  Cvtndc# 

»(0  tia*  *M|I  *«'«««•' 


ACO  WMdtt  Cryttai  Cartrttf|a 


AC  Critlal  CarlnAta 


CC  Caraivuc  CartnAft 


CQ  Cryttai  CartriAct 


IM 
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TDACXMARirMCUS  m  Off 


-Ownan  ot  'MYCALfr  Fotantf 


KU'ERENCIiS 


save  work  .  .  . 


increase 

precision  ...  \Y  \  > 

measure  V  ^ 
phase  difference 
DIRECTLY 


{  angle  degrees 

i  (^-e,) 

T  TIC't  New  320-A  Phase  Meter  is  the  first  commercially  available 
Irstrument  for  the  direct  measurement  of  the  phase  difference 
^tween  two  recurrent  mechanical  motions  or  two  electrical  signals 
Independent  of  amplitude,  frequency,  and  wave  shape. 

Phase  measurements  are  made  instantly  and  accurately  —no 
glances,  adjustments  or  corrections  are  involved.  Phase  angle 
Kadings  at  audio  and  ultrasonic  frequencies  are  indicated  directly 
a  large  wide-scale  meter  with  ranges  of  360’.  180  .  90’  and  36’. 
Useful  frequency  range  2  cps.  to  100  k.c. 

In  audio  facilities,  ultrasonics,  servomechanisms,  geophysics, 
vibration,  acoustics,  aerial  navigation,  electric  power  transformation 
or  signaling  ...  in  mechanical  applications  such  as  printing 
register,  torque  measurement,  dynamic  balancing,  textile  and 
packaging  machinery  and  other  uses  where  an  accurate  measure 
of  the  relative  position  of  moving  parts  is  required  .  .  .  the  Phase 
Meter  is  a  long  needed  measuring  instrument  never  before  avail¬ 
able  —  a  new  tool  for  a  heretofore  neglected  field  of  measurement. 


TMKnuol  C.foi.f  yourt  tor  thr  .vkiny;  C(>ntjins 
lirt.ilcd  inform.tioo  on  ill  lit  in'ttuments.  Potrntu'iti 
rtrr^  ind  orher  rouiffocnt  tirl  your  iop>  .iihoul  obli- 
£ilit>n  —  «ritr  toJiv 


TECHNOLOGY  INSTRUMENT  CORP. 


loss  Main  Sfreat,  WaltKam  S4.  Maitachutatfi 

n-  R.  i/;».  rri  O'  t'K  ,•>../ 

R  I  J  I  HaUis  Irs  If'fsa  6  P  t-.  *  rtfff  \  Y  — arl-ttr  | 
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present  pH  meter  has  been  con- 
.structed  to  use  only  commercial 
readily  available  batteries,  namely 
the  number  2  and  number  6  dry 
cells. 

A  satisfactory  galvanometer  is 
the  Rubicon  type  3414.  sensitivity 
0.004.5  microampere  per  mm.  re¬ 
sistance  .540  ohms.  The  circuit  in¬ 
cluding  batteries  but  not  including 
galvanometer  is  shielded  in  a 
wooden  box  lined  with  tin  plated 
iron.  The  glas.s  electrode  is  in  a 
water  bath  using  a  compressed  air 
driven  stirrer. 

The  .sensitivity  of  the  instrument 
as  measured  by  the  galvanometer 
scale  is  5-mm  galvanometer  deflec¬ 
tion  per  0.01  pH.  The  galvano¬ 
meter  is  stable  and  can  be  read  to 
0.1  mm.  The  instrument  does  not 
use  line  power  and  hence  is  free 
from  power  main  diflk-ulties  and 
has  the  added  advantage  that  it  can 
be  used  as  a  field  instrument. 


(I)  H  8  Burr,  1^  P  Nims  and  C  T 
Lane,  Yalr  J.  Htol.  Med.,  p  St,  .SrpI  ISIS 

(J)  U  K  .\ltn».  Yaie  J  Biol  Med. 
p  28.  Oct.  ms* 


Sl/flVEY  Of  NEW  TECHNIQUES 

A  PROTBTTIVE  CRiD  near  the  thin 
aluminum  window  of  a  Geiger- 
.Muller  counter  for  beta  rays  pre¬ 
vents  arcing  to  the  window  and  con¬ 
sequent  damage  thereto.  Potential 
gradient  between  the  anode  wire 
and  the  grid  wire  is  made  slightly 
greater  than  between  anode  and 
window,  so  that  arcing  due  to  over¬ 
load  will  occur  lietween  anode  and 
grid.  The  technique  is  described  in 
detail  in  U.  S.  patent  2,452,524 
issued  to  Herbert  Metten  of  Syl- 
vania  Electric  Products  Inc. 

I’sK  of  lycopo<lium  powder  to  show 
nodal  patterns  of  loud.speakers  at 
various  frequencies  was  de.scribed 
by  Murlan  S.  Corrington  at  the  re¬ 
cent  Audio  Fair  in  New  York  City. 

,  as  a  method  of  investigating 
transient  distortions.  The  speaker 
is  laid  on  the  flinir  face  up  with 
the  powder  sprinkled  on  its  cone. 
The  voice  coil  is  then  energized  at 
various  frequencies.  The  resulting 
dust  patterns  are  directly  related 
to  the  manner  in  which  the  sjieaker 
handU's  the  suddenly  applied  and 
suddenly  removed  sine  wave. 
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308  DYCKMAN  ST 
NEW  YORK,  N.  Y 


DUMONT  ELECTRIC  CORP 


NEW  PRODUCTS 
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rent,  10  ma;  maximum  d-c  load 
current,  1  ma;  and  maximum  sup¬ 
ply  voltage  frequency,  300  kc.  Over¬ 
all  height  is  2  11/16  in. 


Ceramic  Capacitors 


0«  r««  4mtm 

••  Mm  ravalwttMary  imw  Nflisor— Mm 

»tUiwMr-»lM>«t«t  Mist  |K««tS«(  DMiiy  Mkmi  fffmttr 
Mii*r«i  •<c«r«€y  •*  «•  iiMraaM  Im  pmm*l  . .  ar  •«  fK«  •awally 

wMla<M  OVOOIM  MmI  arastly  tiinaliaat  a^^lUatiaaiT  M  yaa  ara 

Matifalaf  ar  aMaafactarla^  aay  typa  af  praciMaa  alactraaic  aaais"**"*'  X*** 
•kaaM  kava  tklt  kalafal  catalaa  ta  yaar  rafaraaca  Sla*  . . . 


CENTRAI.AB  Division  op  Globb- 
Union  Inc.,  900  Keefe  Ave.,  Mil¬ 
waukee  1,  Wis.  The  new  line  of 
ceramic  BC  Hi-Kap  capacitors  may 
be  had  in  48  different  values  and 
four  sizes,  with  tolerances  of  20 
percent  from  10  /i/xf  through  2,200 
I  /i/if,  and  guaranteed  minimum  val¬ 
ues  from  2,500  fifif  through  10,000 
/i/ii.  They  are  rated  at  600  work- 
I  ing  volts  d-c  and  are  flash  tested  at 
1,000  volts. 


ft  or/) /a /h S’- 


HfllFOT  that  (ompactt  oimoif  ^owr 
(o«*  only  1*«  tn 

tl<H«  wtr*  into  o  co4«  oniy 


1  pr»(i%ion  yl<d*  wiri 

fhirfy  on»  ©♦  p 

diofn*t»r' 


ffDcta//6  ihc  prrrition  condruclion  (eilurrt 
found  in  (hr  hilipot  . . .  ihr  crntrtIrM  ground  and  polished 
•laintr»  »lrrl  •htfli-lhr  double  brtringi  that  maintain  rigid 
haft  alignmrnl  -ihr  pu^itiir  diding  contarl  a»rmbly  -and  many 
uihrr  unique  (ralurrs. 


/f  ///usfrafes  drtenbet  aid  gii)«\  loll  dime 


iionol  o^vd  electncd^  data  on  fKe  many  typr\  HEllrOTS  *Kot  or© 
DvQitahle  from  3  twrn  I  /  diameter  «iie»  to  40  3  diameter 

»iye«  S  obmt  to  500  000  obm%  3  Motts  to  70  «rQt*»  A.Ue  Owol 

and  Dtom  ^otontiometery  ’> 


U  /t  PescHbes-  and  illuitrate*  the  variuu*  «pe 

rial  HtiipoT  dr>ign<  aiaiUblr  double  •haft  raten>iont,  multiple 
a«<emblie«.  integial  dual  unita,  rlr 


/fGiVes^s 


H  dotoiU  oo  tbe  OUOOIAl  the  new  type 


term  tndicotmg  dtol  iHat  i«  ideot  for  w%e  with  the  HEliPOT  ot  well  ot 
with  mony  other  mwltipte  twrn  devtcet.  both  ele<tricol  ond  mechonicol 


n  ide-Band  Preumplif ier 

Tektronix  Inc,  Portland,  Oregon. 
Type  121  wide-band  preamplifier 
was  designed  primarily  to  increase 
the  sensitivity  of  types  511,  611-A 
and  611-AD  c-r  oscilloscopes.  Maxi¬ 
mum  gain  of  100,  plus  the  combined 
attenuator  and  gain  controls,  per¬ 
mit  a  sensitivity  range  from  2.5 
mv  per  cm  to  25  v  per  cm  without 


precision  etectronie  components 
Hour  ecfuipment  anJ  do  not  hate  a  copy  of  this  hetpful  Heltpot 
Bnileun  tm  your  fde%,  Wfite  today  fca  ^omr  free  copy. 


CORPORATION,  SOUTH  PASADENA  2,  CALIF 
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WILLIAM  BRAND  A  COMPANY 

TH^utu^actmen^  of 

7WRS0 

VARNISHED  TUBING,  SATURATED  SLEEVING, 
THERMO -PLASTIC  TUBING,  FIBROUS  GLASS  TUBING, 
VARNISHED  CAMBRICS,  TAPES,  MICA 
AND  MICA  PRODUCTS,  WIRE  MARKERS 

AND  INSULATED  WIRE 

€iHH<MHCC^  ntmoiAcU  Officer 

^  TftcUn  "Plant  in 

WILLIMANTIC  CONNECTICUT 

TELEPHONE:  WILLIMANTIC  3531-3457 

SALES  OFFICES  AND  REPRESENTATIVES  TO  SERVE  YOU  IN  PRINCIPAL  CITIES; 

NEW  YORK 
WILLIAM  BRAND  &  COM 
276  Fourth  Avenuo 
New  York  10,  N.Y. 

CLEVELAND 
MR.  JOSEPH  H.  CLARK 
R  Headlands  Road 
Painesville,  Ohio 

PITTSFIELD,  MASS. 

McKenzie  &  shugg,  inc 

Box  484 
Pittsfield,  Mass. 

NEW  JERSEY  &  NEW  Y 
R  T.  &  W.  A.  MURRAY 
614  Central  Ave 
East  Orange,  New  Jersey 


'ORK  CITY 


CHICAGO 

WILLIAM  BRAND  A  COMPANY 
1313  West  Randolph  St.. 
Chicago,  III. 

PHILADELPHIA 
MR.  JAMES  MAGUIRE 
522  Drexel  Building 
Philadelphia,  Penna. 

DETROIT 

MR.  RALPH  HULTON 
6432  Cass  Avenue 
Detroit,  Michigan 

UPPER  NEW  YORK  STATE 
MARTIN  ANDREWS 
North  Road 
Fayetteville,  N.  Y. 
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HfW  riOOUCTS 


/ 


with 


Mountings  and 
Flexible  Couplings 


D)  Vibration  Control 


the  use  of  Htteiiuator.H  on  the  oscil- 
lo.'tcope.  The  bandwidth,  in  exceM 
of  10  me,  preserves  the  rise  time  of 
the  o.HeiI]oscoj>e. 


^  ire  Sliielilin>{ 

Ki’PKRIAN  Mpg.  Co.,  218  Prospect 
Ave.,  Hinfthamton.  N.  V  A  vinyl- 
covereil  Monoeoil  wire  shieldinK 
supplements  the  full  line  of  flat- 
wire,  helically-wound  types.  Ad- 
vantaKCs  re.side  in  preventing 
trroundinjr  of  the  ca.sintr  at  more 
than  one  point,  or  in  providinj? 
hijrh-voltajre  insulation.  Complete 
description  and  a  chart  showinj? 
full  ranjre  of  sizes  api>ears  in  bulle¬ 
tin  5065. 


Hllii 

NlMg  a 

Wii 

THE  ONE  2- INCH  TUBE 


AIKN  •  OU  ¥ONT  lABOftATORIfS  INC  fNSrtUMfNF  DIVISION  1000  MAIN  AVINUI  CHITON  NfM  i{»S|y 
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■  1 


THE  PROOF . . . 

of  the  Pudding' 


vr  --rj' 

YES  .  .  . 

I'll**  proof  lirH  in  llir  natiitfartion  of 
lilt*  iilliiiiale  Ufier . 

We  ore  ipcciolitts  in  coil  winding.  For  32  years 
Colo  Coil  bos  supplied  leading  manufacturers  with 
coils  for  many  uses  To  meet  temperature  ex¬ 
tremes  .  .  .  humidity  .  .  .  vibration  .  .  .  shock.  Pre¬ 
cision  windings  for  delicate  controls. 

We  have  the  engineering  ability,  a  modern  plant, 
latest  equipment  and  skilled  personnel  to  produce 
coils  that  are  "right"  ...  to  assure  delivery  and 
to  satisfy  as  to  price. 

St‘nd  Vs  Yimr  SiH-t-ificmtionM 
.4nd  If  t»  Shall  Be  Iwlatl  to  Quote 

BOBBINS 

ACETATE  INTERLEAVE  (Coalesced) 
PAPER  INTERLEAVE 
COTTON  INTERWEAVE 
TAPED  FORM  WOUND 
UNIVERSAL  SINGLE  or 
MULTI-PIE  CROSS  WOUND 


lUllD-IHIll  00 


>  r  [  c  I  A  k  I  i  T  s 


65  rWlllON  WO 
I’ROMDKNCF  5.  R  I 


NIW  rtOOUCTS  (CMtiVMS) 

able  types.  The  tubes  will  also  op¬ 
erate  over  a  ranire  of  1.4  to  1.1  v. 


.Vlkalini*  Storage  Battery 

Y'ardnky  Ei.kitric  Corp.,  105 
Chamber."!  St.,  New  York  7,  N.  Y. 
The  Silver-cell  alkaline  storage 
battery  u.ses  silver  and  zinc  as  ac¬ 
tive  materials.  It  is  one-third  to 
one-fifth  the  weight  of  commonly 
used  batterie.s,  and  one-half  to  one- 
third  the  bulk,  .\mpere-hour  effi¬ 
ciency  approaches  100  percent  and 
energy  efficiency  is  85  percent.  An 
important  feature  of  the  battery  is 
its  great  resistance  to  mechanical 
shock.  Five  types  now  available 
range  from  0.5  ampere-hour  to  40 
ampere-hour  capacity. 


U-C  Power  Supply 

The  Si  PERioR  Electric  Co.,  Han¬ 
non  .\ve.,  Bristol,  Conn.  The  Varl- 
cell  provides  a  stabilized  and  regu¬ 
lated  source  of  variable  d-c  voltage 
from  a-c  power  lines.  It  operates 
from  a  95  to  135-volt,  60-cycle, 
single-phase  a<  line;  delivers  a  d-c 
output  variable  from  0  to  30  v.  Al¬ 
lowable  output  current  available  at 
any  voltage  setting  is  15  amperes. 
Stabilization  and  regulation  are 
given  as  0.25  percent  for  an  output 
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NIW  PIODUCn 


setting  ^)etwe«•n  6  and  :10  v.  The 
rms  ripple  voltatre  does  not  exceed 

=t0.1  V. 


kl 


lil 


TV  IIi>th-V«)llafre 


Oak  Riikje  rRODirrs.  239  E.  127th 
St,  New  York  35,  N.  Y.  Mo<Iel  102 
miniature  tv  hiKh-voltane  tester 
features  a  precision  10,000  ohms 
per  volt  movement  and  three  scales: 
0  to  500  V,  0  to  15  kv,  and  0  to  30 
kv,  and  comes  complete  with  special 
high-voltage  test  lead.  It  measures 
61  in.  X  4  in.  X  21  in. 


Tel<‘  Antenna 

Technical  Appliance  Corp.,  Sher¬ 
burne,  N.  Y.  Type  900  television 
antenna  features  four  driven  ele-  ' 
ments,  two  in  the  vertical  plane  and  | 
two  in  the  horizontal  plane,  in  place  , 
of  parasitic  elements,  thus  giving  ' 
far  greater  control  of  the  field  pat-  i 
tern,  and  also  |>ermitting  lobe 
switching.  With  this  design  it  is  | 
possible  by  means  of  a  diplexer  net¬ 
work  to  eliminate  entirely  cochan¬ 
nel  interference.  Front-to-back  ' 
ratio  ranges  up  to  20  to  1.  I 


Here,  in  a  versatile  instrument  of  odvanced  design, 
ore  oil  the  things  you  need  for  complete  oscillo¬ 
graphic  recording.  The  Hathaway  Type  S-8  Oscillo¬ 
graph,  which  has  long  been  the  standard  of 
oscillographic  recording,  has  been  improved  to 
meet  the  rapidly  expanding  demands  of  modern 
research.  Whether  your  measurement  problems  ore 
simple  or  complex,  the  NEW  Type  S-8  Oscillograph 
has  the  inherent  copobilities  necessary  to  measure 
vibration,  pressure,  acceleration,  and  strain  with 
new  ease  and  accuracy. 

Ihm  nmw%t  fmaturm%  includm: 

OUlCK-CHANCf  TRANSMISSION  tvMy  wilk  gw 

rwimifif  im  •!  14 

fH«  roily#  of  120- 1 

CHART  TRAVEl  INDICATOR  provtd#*  continwowt  indicoHon 
•f  cHorl  iiiott#ii.  Op#rotor  knowt  ifittonHy  by  HotKiny  lomy 
fl  onytkifiy  ftKowld  Koyy#fi  to  Miforf#ro  wiHi  cKorl  motion 
FUlURESIlliNT  MOUNTING  FOR  MOTOR  AND  TRANSMIS¬ 
SION  i»oloto«  oN  yotftiblo  vibrotioo  and  mokot  yottibl#  tbo 
««#  ol  modom  •vpor-»ontitivo  yolvonomotort 
NEW  GALVANOMETER  STAGE  a«emmodat#t  a4l  Hotbowoy 
yolvonomotor  for  rocordiny  miNiomyor#*.  microomyoro*, 
or  wottft 

NEW  RECORD-LENGTH  CONTROL  AND  NUMtERING  SYSTEM 
d#ftiyn#d  for  lony,  troobl#-fr##  torvk#  wndor  oN  kinds  of 
ombiont  conditions 

AR  tbo  otbor  voloobi#  f#otMr#s  or#  rotoinod.  socb  os 
PRECISION  TUNING- FORK- CONTROILED  TIMING  SYSTEM 
yrodocos  oitbor  1  lO-socond  or  1  100-s#cond  tim#  linos 

ocross  sboot 

WIDE  RANGE  OF  GALVANOMETER  TYPES  AND  CHARACTER¬ 
ISTICS  pirovid#  for  olmost  ony  rocordiny  r#yvir#m#nts  Not- 
orol  froyironctos  to  10,000  cys.  Sonsitivitios  to  50,000  mm 
yor  mo,  sinyl#  ond  yolyybos#  wotts 

DAYLIGHT  LOADING  AND  UNLOADING  RECORDS  TO  200  FT. 
IN  LENGTH,  width  to  10  incbos 
SIMULTANEOUS  VIEWING  AND  RECORDING 
AUTOMATIC  RRILLIANCY  CONTROL 
12  TO  92  ELEMENTS 

Whot#v#r  your  n##d>  moy  b#,  invottiyol#  th#  NEW  Tyy#  S-f 
OKillog^oph  ond  its  170  typos  of  golvonomotors  —  tb#  most 
v#rsotil#  •quipm#nt  In  oaistonc#  for  y#n#rol  pwrposo  oppli- 
cotKtnt.  tUUniN  2HA-G 


sifi 

mrivi 

tu 

PIMM 


Infrared  Spectrophotometer 

The  Perkin-Elmer  Corp.,  Glen- 
brook.  Conn.  Model  21  double-beam 


CLtCTRONlCS 


requirements 


,  PEBMAFIL- 
V  iMFBEGNATION 


SL  COBE 

OUTPUT 

!ND _ 

ycles 


rnuuubio 


CERAMICON’'  TRIMMERS 

StyUt  TS2A  — TD2A— 532  — S37  — A  others 

CERAMICON''  and  GP "  CAPACITORS 

NK>  — NO80  — N7SO  — A  others 

DISC  CERAMICON  » 

Styles  811  A  821 

FEED-THRU  CERAMICON  » 

Styles  362  A  others 

SILVER  BUTTON"  MICA  CAPACITORS 

Styles  FA-C8  — A  others 
^  trade  name  registered 

FROM  STOCK  in  NEW  YORK 

we  ore  continuing  to  supply  our  customers  with 
“rare”  and  much  needed  resistors  and  J  potenti¬ 
ometers  In  all  values  —  also  dual  JJ  and  triple  JJJ 
for  Immediate  delivery. 

Aulhoriied  Disliibulors: 


LEGRI  S  CO.  INC. 

130  West  102nd  St.,  New  York  2S,  N.Y. 
Phone:  ACodemy  2-0018 


by  GENERAL  CERAMICS 


^ .  Low  loss  insulators  for  all  frequencies 

In  standard  stock  shapes  or  special  designs 

O^nrrAl  CfranucB  low  lo«e  insulator*  function  rflficirntly  in  all  frequency 
ran^r*  ant)  arc  capatvle  of  withstanding  nuist  all  conditions  of  ihiYck  oC 
vibratiocs.  S|>ci  thcation  of  standard  sha|>es  offers  an  opportunity  to  effect 
production  econ«*nurs  unusual  slesiKns  or  mechanical  specifications 
consult  General  Crianucs  riiKintrrs.  Lstirnatcs  without  obligation. 


CERAMICS  and  STUmE  CORP. 


OfNIIAl  OMICIS  and  flANI  1 1  CAOW  S  Mill  AOAa  AlASitT,  N.  J. 


mint  01  Hiititi  tiTimitt  M(on  roiduin  iismiiii  ikmt  mit 

IMIKIOillt  (Mlllllll  ttonimil  IIUdVKMt  (ilPHITI  MlliTtt  (Olllll  Clllf, 


SOURCE!  FOR  HIGHLY 

SPECIALIZED  APPLICATIONS 

THE  TRANSFORMER 
SOURCE  IS  SPERRY 

Vacuum  •  impregnated,  HIPERSIL 
core,  open  or  cased  transform¬ 
ers  to  meet  exacting  electrical 
requirements  in  any  given  case 
size.  Special  design  skills,  pre¬ 
mium  materials,  painstaking 
manufacture  of  custom  units.  If 
you  have  a  transformer  prob¬ 
lem,  consult  us  immediately. 

WRITE  FOR  SPECIFICATION 
FORMS  TO  FACILITATE 
NEGOTIATION  SERVICE. 


SPERRY  PRODUCTS,  INC. 

OANIURY,  CONN. 

TIilPHONI  OANBURT  4000 
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infrared  spectrophotometer  records 
directly  in  percent  transmission 
against  a  linear  wavelenirth  scale 
on  larKe  charts,  and  is  useful  in 
both  academic  and  industrial  lab¬ 
oratories.  Speed  of  scanning  ransfea 
from  3  minute.s  to  100  hours  for 
the  rock-salt  reRion.  Time  of  re¬ 
sponse  varies  from  a  few  seconds  to 
more  than  a  minute  for  full-.scale 
deflections.  Overall  ranKe  is  from 
less  than  2  microns  to  15  microns  in 
the  rock-salt  rettion.  Chart  .scales 
are  uniform  from  1  to  50  in.  per 
micron  by  inteirral  factors;  and 
chart  size,  about  32  x  11  in 


Tanilein  Motora 

Barkkr-Colman  Co.,  Rix-kford,  111. 
For  wire  recorders,  vending  ma¬ 
chines  and  other  applications  re¬ 
quiring  a  reversible  motor,  the 
DYAB  tandem  units  have  high 
torque  and  excellent  speed-torque 
characteristics.  .Maximum  output 
is  0.004  hp.  They  feature  proper- 


I' 


PRECISION 

RECORDING  WITH  THE 


The  Model  205  VariploHer,  highlighting  accuracy,  speed,  and  versatility,  brings 
to  industry  and  laboratory  a  new  tool  with  a  wide  field  of  application.  This 
instrument  will  present  on  a  30-inch  square  plotting  surface  a  precise  graphic 
representation  of  one  variable  as  a  function  of  another  variable,  requiring  only 
that  the  variables  be  expressed  by  d-c  voltages. 

*  r«<y  av«to9*t  05  af  full  t<«la  piwt  IK*  ttotsc  •«(He€y  at  •  writ* 

t^*d  af  t*/|  incHat  p0r  tacand 

CEI^C|T|\/|TY  itoadord  taatiltvify  af  Hia  Vori^iattar  it  fifty  millivaltt  pf  iacfi 

I  I  w  I  I  I  With  otKar  rongai  af  tantttivity  ovotlokla 


RESPONSE 


Tka  maiimwm  end  arm  occalaraltaat  ara  350  and  150  iackai  pt 
tacaad  »<|4.arad.  rataactiwaly  Siawsa9  t^aadt  af  katk  p«m  and  arm  ara 
10  <n<Kat  p9t  tacoad 


The  Variplotter  may  be  adopted  for  special  use  by  the  addition  of  accessories 
selected  from  our  standard  line  —  such  as  multiple  variable  conversian  kits,  low- 
drift  d-c  amplifiers,  analog  computer  components,  or  components  designed  for 
your  specific  need. 

YOUR  INQUIRIES  ARE  CORDIALLY  INVITED. 


AMPLISTAT  dstlqned  tor  •ducotional 
urn*  demonitratn  raaqnelic  amplUlai 
priDClpI*.  focililat**  •xperimenls  In  mo¬ 
tor  speed  control,  consists  of  a  saturable 
reactor  and  rectiiiers.  General  Electric 
Company.  Schenectady  5.  N.  Y. 


ELECTRONIC  ASSOCIATES,  INC 

LONG  BRANCH  ’  NEW  JERSEY 
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fASTCNfRS  AND 
SPfCIAl  PARTS 


CARLISLE,  PA. 


.  .  .  Our  New  Plant's  Itpanded  Manufacturing,  Technical  Facilities 

Haw  wm  earn  Mrv*  iron  b«n*r  .  .  .  laaMi.  A  modarn  wiulppad  pUmI 

wad  loboralory;  lalaal  productioa  aathoda,  and  tralaad  prorida  a 

OMra  ayalaaialMad  aad  cooiplata  opatafloa.  Producit  ara  coaaWallr  balne 
cra««ad  and  laalad  to  oliar  ro»  tka  lataal  and  baal  la  alaclronlc  aqulpmaat. 


New  Model  Supplies  f  to  20  Amps  6  Volts  DC,  Continuous  Duty 
J  t»  9  Voitt  at  Othtr  Kotinft 

«Raw  Baadacl»oa  eaoUaa  Mtbad  lacraoMa  toctittat 
pawat  radM  IVk  liaaa.  proridlaq  lowar  coat  pat 
oapara  aatpal  o*af  oar  atliat  lypa.  Tka  Elactto 
Oitaa  paa  klakatl  alHclaocr.  atlariaa  aaipla  pawar  ta 
•p*rai«  two  onto  rodtew  •UoullonooMly.  Fo«tk  kaskm* 
faoMiu  curroat  rattan  of  U  ampom  (troa  M  la  M 
crcio  IIS  volt  powor  ooorco). 


actuai  sn* 


This  special  steel  stud,  used  in  heavy 
duty  power  transmission  equipment, 
combines  two  different  shapes  with 
four  diameters 

Some  of  the  steps  involved  in  cold  heading 
thts  part  from  a  length  of  steel  wire. 
_  (Shown  one-half  actual  size.) 


Sand  for  Poidar  on 
CooipJala  Uaa 


ELECTRO  PRODUCTS  LABORATORIES 


4SI)  N  RAVINSWOOO  AVI ,  CHICAGO  40,  lU. 


IN  FREQUENOY  CONTROL  DESION  . 

with  STANDARD  Type  20 


Production  of  this  steel  part  by  ordi¬ 
nary  methods  would  involve  the  use 
of  high  cost  machines,  plus  other 
costly  operations  Cold  heading  not 
only  provides  economy  and  speed  of 
production,  but  also  produces  a  much 
stronger  part 

Possibly  this  special  technique  can 
help  you  with  your  fastener  piob- 
lems  Send  your  sample  or  blueprint 
to  Scovill  first 

"tfuide  to  (he  ProAtaMe  I  se  of 
t  oM  HradinK*'— Bulklin  No.  2 
describes  the  adsantaties  and  limi- 
lalioiis  of  this  process.  It's  free  for 
the  askhiK. 


Improved  processing  of  our  her¬ 
metically  sealed  TYPE  20  Unit 
has  made  it  possible  to  eliminate 
the  cost  of  temperature  control. 

Type  20  meets  all  government 
specifications. 

Lower  power  requirements,  re¬ 
duced  weight,  compactness,  ag¬ 
ing,  ruggedness,  and  dependabil¬ 
ity  in  our  improved  TYPE  20  is 
your  answer  for  reducing  costs 
and  increasing  sales. 

For  complete  details,  write  for 
Engineering  Data. 


CAATC 

toil 


isToviLil 


lot  Angelas 


Dotro't  •  Wheaton.  IM 
Cleveland  •  Sen  Francitco 
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TorqiM‘  I  nit 

Servo-Tkk  pRODins  Co.,  4  Godwin 
Ave.,  Paterson  1.  X.  J.  The  torque 
unit  illustrated,  for  u.se  in  velocity 
servos  and  motor  intejjrator  sys* 


•  'MS'  Micfyh— ■  Pr*vUM  Ultra* 
WMa>laata,  Nifli  Fyaiity  Katpaasa 

•  Mara  taffad,  Mara  Varsatila 

•  Stapt  WM  aaJ  traatli  tlaaH 

•  hMlivMaallv  labaratary  CalibrataJ 


Here,  for  the  first  lime,  you  have  a  slim, 
trim  microphone  with  all  the  advantages  of 
dynamic  performance  and  utility!  Only  be¬ 
cause  of  the  ingenious  Acoustalloy  dia¬ 
phragm  and  other  F.-V  developments  has  it 
become  a  reality!  Meets  the  highest  stand¬ 
ards  of  TV.  FM  and  AM. 

You  can  use  the  TV  6SS  on  a  stand,  in 
the  hand,  or  on  a  boom... or  you  can  easily 
conceal  it  in  studio  props.  No  additional 
closely-associated  auxiliary  equipment  is 
required!  Provides  effective  individual  or 
group  pkk-up.  Reproduces  voice  and  music 
with  remarkable  accuracy. 

New  F.-V  Blast  Filter  makes  the  6SS 
pop-proof.  Acoustically-treated,  strong 
wire-mesh  grille  head  stops  wind  and  breath 
blasts.  Fliminates  wind  rumble  in  outdoor 
pick-up.  I- ally  field  tested  and  proved! 
Ideal,  too,  for  recording  and  high  quality 
sound  amplification. 

See  for  yourself!  Write  today  for  Hulletin 
No.  156  and  full  information  on  how  you 
can  try  this  amazing  new  microphone. 
Modal  655.  List  Price . $300 


RKPONSt; 
MIkMcrx 
±  liOB 
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POWER  RATIM:  -U 

OMHIDIRCCTIOlUU. 

MORSTAUOT 

OtAPHRMM 


Nfw  raooucn 


tioned  field  and  concentricity  of 
rotor  in  stator,  centerless  ground 
stainless  steel  shaft  supported  in 
wick-type  bearings,  and  molded 
plastic  .spool.  Units  are  available 
with  several  shaft  diameters  and 
various  .shaft  extensions. 


tcoaliaMSI 


liigh-l*OH’er  R4‘ani  Triorle 

Radio  Coup,  of  Amkkica,  Harrison, 
N.  J.  The  5831  superpower  beam 
triode  is  capable  of  generating  sev¬ 
eral  hundred  kilowatts  of  power  at 
high  efficiency  and  with  exception¬ 
ally  low  driving  power.  It  is  pri¬ 
marily  of  importance  in  high-power 
c-w  applications  and  in  interna¬ 
tional  broadcasting  service.  In  un¬ 
modulated  class-C  service  it  has  a 
maximum  plate-voltage  rating  of 
16,000  volts,  a  maximum  plate  in¬ 
put  of  650  kw  and  a  maximum  plate 
dissipation  of  1.50  kw.  The  tulie  re¬ 
quires  less  than  2  kw  of  driving 
power. 


CMANREARIE 
tow  tMPEOANCE 


REMOVAtlE  SWIVEL 


W  OR  %’-V 
THREAD  MORNTtM 


CANNON  IL-1 
CONNECTOR 


AU  PARTS 
PRECISION  fiRORNO 


401  CARROLL  STREET  •  BUCHANAN,  MICHIGAN 

Export:  13  East  40th  Street  •  New  York  16,  N.  Y..  U.  S.  A.  •  Cables:  Arlab 


/ 


how  can^^^H 
YOU  use  this 
unique  Edison 
Thermal  Relay? 


tNtTtUMINT  aiVtllON 

THOMAS  A.  IDISON, 

INCOtPOtATIO 


Tia»-MeM0i 
«  14  ileAdertf  •etenrti* 

•r*  tti  tt 

C— t>ct»  S^T 

•*»**•>•»  0#** 
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IN  HERMETICALLY-SEALED  COMPONENTS 


’I  hf  prfkluaion  of  htriortKilly- 

Mjlcil  cliitronii  lompoiK-nfs  i»  j  |ob 
vkhiih  lor  .1  C.onsoluiatcvi  Leak  Oc- 
tcvtor  Minulr  leaks  in  seals  arc  dctcvtcil 
rapidly,  easily  and  at  low  unit  lOst  by  the 
mass  spestrometer  method  L'sin^  helium 
as  a  probe  f:as.  the  lomponcnts  lan  be 
tested  for  leaks  during  the  initial  esasua- 
lion,  and  they  lan  Ise  tested  after  final 
sealing;.  There  is  no  guesswork  on  meet¬ 
ing  your  sp«>  itiiations. 

It  you  are  bu>in^  hermetu ally-sealed 
parts,  speiity  a  mass  spectrometer  leak 
lest  on  these  im[X)rtant  iom[>oncnls. 
There  IS  nes  Ixtter  way  to  insure  that  they 
are  S  b  A  1  b  1)  and  there  is  no  be-tter 
Irak  neteitor  than  the  <  isnsolidated 
Mrxlel  :»  lOl  A 

lor  further  intormation.  write  for 
Hulletm  (  b(  1  Si)l  X  1  ^ 


PAINTON 

A  COMPANY 
LIMITED 

NORTHAMPTON, 

INGLAND 


Specio/ise  in  the  manufacture 
of  precision  electronic  components 
for  the  Communications  Industry 

ATTENUATORS  aii4  EADERS 

SWITCHES 

POTENTIOMETERS 

VITREOUS  WIRE  WOUND  RESISTORS 
HIGH  STARILITY  CARRON  RESISTORS 
KNORS  orR  dials 
PLUGS  SOCKETS 


oar  fitiibrl  at 

THE  CANADIAN  INTERNATIONAL 
TRADE  FAIR,  TORONTO 

E.l  A  SECTION 
STAND  NO  1453-1474 

PAINTON  4  CO.  LTD.,  KINGSTHORPE,  NORTHAMPTON.  ENGLAND 

Talaphaaa:  Northampton  2R20  Toloermmt:  'Coif  Northampton 

GdA  wili  Leois... 


'  fm  C«tM«  HEttCtlM 


tftfleai  irNtctiti 


^NUi  latttratiM 


— AttN  startmi 


If  you  are  designing  circuits  requiring  a 
time  delay  element,  or  a  reliable  relay 
where  a  short  operating  interval  can  be 
tolerated,  it  might  be  to  your  advantage 
toconsider  the  Edison  501  Thermal  Relay 

Hare  ore  7  good  reosons  why: 

1.  Vibretieii  mnd  Rliecli  retUtaet  —  Guaran¬ 
teed  to  withstand  contmuoua  vibration  of 
I  16**  over-all  amplitude  at  55  cps  .  and  im¬ 
part  thexk  of  50  c 

2.  CheHer-preef  —  Pre  loaded  spring  pro¬ 
vides  50*gram  pressure  almost  instantane¬ 
ously.  for  sure,  positive  operation. 

J.  Nen-pesltiefi  sensitive  -  Characteristics 
not  affected  by  mounting  angle  —  operates 
satisfactorily  in  any  position  Standard  inter¬ 
mediate  octal  base 


ENGINEERING 


CONSOLIDATED 


l9ieim*try 


Am^iMuepl 


mtNt 


PASADENA 


CALIPORNIA 


420 


LAKE 


AVE 


NO 


4.  Ambient  cempensntee  -  Automatically 
compensated  for  *  60*  C  ambient  range  by 
extra  unheated  bimetal  Will  operate  from 
-  60"  C  to  +  100"  C 

5.  Nen-«rcinf  Seated  in  glass  Operates  in 
Its  own  arc-suppressing  atmosphere  With¬ 
stands  substantial  currents  and  voltages  with¬ 
out  arc -pitting 

4.  laplesien-preef  —  Hermetically  sealed 
You  can  specify  it  for  safe  use  in  corrosive  or 
harardous  fumes  and  dusts  Tamper  prooC 
too 

2.  Eunges-resistent  -  Available  with  fungus 
and  salt-spray  resistant  micanol  base 

I  OINflai  tnCinCATIOMt— tlaNOAID  ITMt 


IS  Mc  iRMf  iSOvSew  nsigw  -1*,  nVt  omrcss 

no  .SC  TvdmSOmJOOrsc 
J  pmt  4S0  «  K  Sc 

Ottw*  RtRASwr  tfpt  ett  s«  fHRdt  tfs  pm  Raaciat  is  «ssi 

r>Sv»fR«H4At»  ts*  S(S#*  S«RfSI  «OtlR4#R  SifS**  CW'*SSt«  MC 


LITIRATURI  AVAILAill 

Free  illustrated  Hulletin  3007A  gives  full 
details  Write  today  for  a  copy  244  Lakeside 
Ave  ,  West  Orange  N  J 


Mfw  rtoDucn 


tem.s.  consist*  of  a  permanent-mag¬ 
net  field-t>'pe  27.6-volt  armature  d-<.' 
motor  with  a  d-c  rate  generator 
coupled  to  its  high-speed  shaft  ( 10,- 
000  rpm  maximum).  A  250-rpm 
maximum  low-speed  output  shaft  is 
coupled  to  the  motor  through  suit-  | 
able  gear  reductions.  The  torque 
unit  motor  supplies  an  output 
torque  of  approximately  6  in.  per 
01  whereas  tachometer  output  volt¬ 
age  per  rpm  is  available  in  various 
models  at  from  2  to  over  10  volts 
per  1,000  rpm  of  motor  .speed. 


Pulse  Generator 


Hewlett-Packard  Co.,  395  Page 
Mill  Rd.,  Palo  Alto,  Calif.  Model 
212A  general-purpose  pulse  gener¬ 
ator  was  designed  for  radar,  tele¬ 
vision  and  nuclear  work.  Among 
its  outstanding  features  are  a  0.02-  | 
fisec  pulse  rise  and  decay  time,  a 
50-watt  pulse,  and  a  0.07  to  10-/isec 
continuously  variable  pulse  length. 

A  low  internal  impedance  of  50 
ohms  or  less  insures  a  pulse  shape 
virtually  independent  of  load.  Rep¬ 
etition  rate  is  continuously  variable 
from  50  to  5.000  pps. 


.Miiiiutiire  TiiIm*  Su<*k<‘t 

MYCALEX  TIBE  StKKET  CORP.,  30 
Rockefeller  Plaza,  New  York  20, 


DESIGN  and  PRODUCTION 
OF  RELIABLE 
MICROWAVE 
TRANSMISSION 
LINE 

COMPONENTS 

is  based  on  conservative  engineering  and  long 
experience.  The  L.  H.  Terpening  Company  has 
both  these  assets.  Starting  20  years  ago  in  the 
field  of  parallel  conductor  lines,  our  engineers 
have  been  busy  ever  since  then  with  UHF  com¬ 
ponent  problems;  moving  ahead  with  the  art 
to  stub  supported  coaxial  lines  and  on  to  wave¬ 
guides. 

Together  with  this  long  experience,  we  hove  a 
top  flight  engineering  staff,  excellent  labora¬ 
tory,  and  controlled  manufacturing  facilities. 
We  would  appreciate  an  opportunity  to  discuss 
your  present  and  future  design  and  production 
problems. 

L.  H.  TERPENING  COMPANY 

16  West  61st  Street  New  York  23,  N.  Y. 

Circle  6  4760 


ILECTXONICS  — Mor,  1950 


THI 


FUNGUS-PROOF 

LACING  CORD 

re«i*t«  mold  and  micro-organisms 

•  InicriMvc  tcxdrt.h  in  the  Idhur.ituncM^f  Hcminvir^y 

it  H.irllclt  rcMiltcJ  in  (he  licvclopmcnl  of  ■  fungus* 

piiMif  Nykin  I  jcing  (  oriJ  this  new  corJ  with  its  special  synthetic 

if'in  cowling  —  resists  the  growth  of  mold  and  micro  organisms,  factors 

nH>si  often  responsible  for  the  deterioration  of  old  type  linen  and  cotton 

lasing  cord  and  the  suhxuiienl  corrosion  and  failure  of  electronic  equipment 

H«ininway  h  Bar1l*n'«  n«w  «p«cial  finish  Nylon 
Lacing  Cord  retains  the  ilcsirahle  malleability 
of  was  and  yet  has  a  melting  point  of 
over  IVtt’L  It  is  rton  tosic  to  humans. 

We  II  be  glad  to  xnd  you  full 
information  and  prices  ...  no 
HIMINWAY  A  BARTLiTT  MFG.  CO.  obligation,  of  coiirx.  Why 

not  write  us  today! 


4J}  fourth  Avonuo.  Now  Vorh  14,  N  Y 


CIt  JohnsUin  hiiiiatno  <  luirk.r.a  J.  Ni.rth  I'smlms  JtJ  W  »*l  Stlom.  SIrral.  Chti-soo 
tllini'W.  Tt  ■  Mai*  HlrMI.  Gluvar.»ills.  Nr»  York  .  7I«..U  N  lath  gtrwt.  SI  LouU.  Mls«>uri 


Simple  •  Rtliabh  •  ItonomUal 

decimal  eoantei 


Highrst  gwobly 
grrtrsttd  owgaMWts 
lomrnnrtir*  igtHifi 

four  lorgt  toiy  raod 
tnf  SuHi  ty<  yiao 
lomgs  -  'tglortaW* 
soilirt  hrgt 

kH  laarpoMnls  twriH 
lug  mounltd  ond 
wirsubi*  (H 
•Min^  (oloi  itdtd 

Sgfool  uittr  glotrd. 
s*ff  oligmng 
lonteft  end  rigid 
torxitOeit  for  foutit* 
moihoflKdl  mownhng 


went  otet  A  » 

tot  l  OMtlltl 
iNtotwatiON  AND 

QUANtitr  DiSCOUNty 


DI»fCT  DfCIMAl 
»tAD  OUT  -  tout 
NtON  Glow  LAMPS 
OISICNATLD 
I  J  4  8  PtOVlOf 
DlltfCT  INDICATION 
(0  9)  AND 
INST  ANT  ANfOUS 
LOCATION  Of  ANY 
DfffCTIVf  TUSt 

STABlf  OPfllATION 
-  WIDf  voltage 
IANGE 

HIGH  COLTNTING 
HATES  -  UP  TO 
130,000  PEt 
SECOND  AISOLUTE 
ACCUPACY 

guaranteed 

COVEIED  BY  both 
I  B  M  AND  POTTEB 
PATENTS  ISSUED 
AND  PENDING 


POTTIR  mSTRUMOIT  CO. 

INCOttOtAtlO 

l)4-S4  BOOSBVIIT  AVI.,  flUSNINO  rou,»s** 


* 


2x10' 


Fob  tw  rwsr  nai  . . .  a  co- 

OBMMATION  Of  «U  MSISN  flA- 
TUMS  THAT  CONTIIBUTI  TO  MSN 
ntOLNIKT  STABKITT. 

Tm  iicht  combimation  and  BAl- 

AHCi  Of  CiaCUITIT  UTILIZING  A 
SPfCIAl  BtlllT  CirSTAl  AND  TEMP- 
IIATUli  CONTIOt  OVEN.  A  PIECI- 
SION  lEfEHNCE  INSTRUMENT  WITH 
EXCEPTIONAl  OUALIfKATIONS. 

WHITE  FOR  BULLETIN  40D 

I  A  COMPLfTE  FRBQUiNCY 
I  STANDARD  BY  THE  MAKERS  OF 

!  ■ 

f 


222 
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NfW  PRODUCTS 


N.  Y.,  announces  the  addition  of  a 
9-pin  miniature  tube  iuicket  to  ita 
line.  The  aocket.s  are  obtainable  in 
Mycalex  410  which  was  developed 
for  applications  requiring  close  di¬ 
mensional  tolerance.s  not  possible  in 
ceramics  and  at  much  lower  loss 
factor  than  mica-filled  phenolics; 


lie"' 


I 


HIGH-VOLTAGE 
VIBRATOR 

POWER  SUPPLY 

by  VICTOREEN 

•  for  Geiger  Counters 


CHARACTERISTICS 


Voltage  Endpoint 


Outpvl  (1)  Requioted 


Output  (2)  Rtquiated 


and  in  Mycalex  410X  which  has 
been  developed  to  compare  favor¬ 
ably  with  jrcneral-purpose  Bakelite 
in  economy  but  with  a  loss  factor  of 
only  about  one-fourth  of  that  ma¬ 
terial. 


for  Photomultipliers 
•  for  Photoflash  Lamps 
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VHF  Transmitter 


Lear.  Inc.,  .AiRCRAErr  Radio  Divi¬ 
sion,  110  Ionia  Ave.  N.W.,  Grand 
Rapids  2,  Mich.  Model  RT-IOCP 


Current 


0  5  mo 


THE  VICTOREEN  INSTRUMENT  CO. 

5806  HOUGH  AVE.,  CLEVELAND  3,  OHIO 


LHF  Sweep-Frequency 
Oaeillutor 

POLYTKCHNIO  RtSKARt  II  AND  l)E- 
VELOPMKNT  Co.,  iNC.,  202  Tillary 
St.,  BrfKiklyn  1,  N.  V.  Type  901 
uhf  sweep-frequency  oscillator  iren- 
erate.s  frequency-modulated  r-f  sig¬ 
nals  throughout  the  470  to  890-mc 
range  with  a  maximum  power  out¬ 
put  of  at  least  2  volts.  This  will 
permit  its  u.se  for  the  rapid  and 
accurate  alignment  and  test  of  re¬ 
ceivers  and  tuners  operating  in  the 
new  uhf  television  band. 


I 

1 


mExJbim. 


New  Type  2A  TAP  SWITCHES 


HAVE  A  CONSTANT  CONTACT  RESISTANCE  OF 


PALISADES  PARK 
NEW  JERSEY 


•  M*r«  art  (1)  and  rM^orch 

lorlUn#«  i«  work  om  yoAtr  poriicMlai 
wkr«  pfobUmD.  (2)  Froductiott  q«ar»d 
to  ofif  qiMbiy  and  qi»antkty  dontfod; 
OrUnwurfKiDftod  crofumonftklp: 

ond  (4)  Wu«  tkai  •  mad*  rtqbi  ■■  ■ 

•  Lot  M  qyoto !  .  1 


lit/  •/ 
h9^9C/t 


iar«  Wir«  Hudson 
Wiro  Division 
Coppor  Bross  BroRAt 
Zinc.  Silvor  plotod 
Tm.  Phosphor  brontt 
Nickot  Bilvor 
Codmium 
Spoeioliy  Wtros 


for  extraordinary 
elettrical  porformonto 


Gloss  iibro 
Aluminum 
loop  Wiro 


IN  BRUSHES 


lew  electrical  nelM 


These  high  quality  switches 
with  up  to  24  contacts  were 
specifically  developed  to  meet 
the  need  for  rugged  precision 
instrument  switches  thot  have 
longer  operating  life  and 
ore  economical  components 
in  competitively  priced 
electronic  instruments 
and  military  equipment 


IN  CONTACTS 


for  low  resistance 


nan>welding 

chcnocter 


Write  for  Technical 
Bulletin  No.  28. 
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Nfw  raooucn 


HIHOIVS 


MW 


lix-frequency  vhf  transmitter  is  de- 
siKned  to  meet  the  minimum  space 
requirement  on  an  aircraft  instru¬ 
ment  panel.  Radiated  output  is 
more  than  2  watts.  The  unit  weighs 
10  oz,  measures  2A  x  lU  X  7li  in. 
overall. 


Trio  Firlil  St^(>n^tll  Mrler 

APPROVKI)  Ki.kctronic  In.strumknt 
CORP.,  142  1-iberty  St.,  New  York  6, 
N.  Y.,  has  introduced  the  Model 
A-46()  lightweight  portable  televi¬ 
sion  field  strength  meter.  The  unit 
is  calibrated  from  50  to  30,000  n\. 
It  is  designed  with  self-contained 
power  supply,  115  volts,  60  cycles. 


nrani  Power  .\iii|ilirier 

SYLV^MA  KI.E«TR1C  rRODt’CTS  iNC., 
500  Fifth  Ave.,  New  York  18,  N.  Y. 
Type  6.\L'5(;T  high-jierveance 
beam-power  amplifier  is  designed 
for  use  as  a  horizontal  deflection 
amplifier  in  high-efficiency  deflec¬ 
tion  circuits  for  tv  receivers.  F'ea- 
tures  include  low-mu,  high  plate 
current  at  low  plate  voltage  and 
high  operating  ratio  of  plate  cur¬ 
rent  to  number  2  grid  current.  The 


tile  core  is  stronger,  and  has  higher  resistance  to  vibrations  and  shock. 

^  the  resistance  wire— made  to  H.II.  specifications  especially  adapted  to 
these  resistors— is  more  uniformly  wound  so  that  failures  under  stress  are 
eliminated. 

^  the  s|iecial  alloy  terminals  are  more  securely  fastened  to  the  ceramic  body 
by  .s|iot-weliling— highly  resistant  to  corrosion. 

^  all  wire  connections  are  protected  by  a  positive,  non-corrosive  bonding. 

and.,, 

^  Hfir-  bliic-gray  enamel  coating— rra/eless,  thermo-shockproof  gives  greater 
protection  throughout  the  most  rugged  servii-e- longer  life  under  extremes 
of  humidity,  salt  water  and  .severest  atmospheric  conditions.  .\nd  by  with- 
staniling  higher  heat  lliese  resistors  afford  a  greater  .safety  factor. 

^  The  fixcil,  the  ferrule  and  the  flat  ty|ie.s  are  esfiecially  designed  for  and 
maiiufacturnl  in  aii'ordante  w  ith  J.\N’-R-ifB.\  .s|iecificatiuns. 

SEND  FOR  NEW  RESISTOR  BULLETIN  TODAY 

HARDWICK,  hTnDLE,  INC. 

RHEOSTATS  and  RESISTORS 
SuMiarf  at 

THE  NATIONAL  LOCK  WASHER  COMPANY 


40  NftMON  mUT 


MtMAM  S,  M.  J..  M.  >.  A. 
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Contractor  saves  penalty  of  $500 
■  by  investing  $3*84  In  Air  Express 


NIW  raOOUCTS  >c«iti«<n41 

tube  hM  a  6.3-volt,  1.25-ainpere 
heater.  Under  typical  operating 
condition.s  tranaconductance  will  be 
approximately  6,000  micromhos; 
mu,  approximately  5.9.  Maximum 
plate  disi«ipation  is  8  watts;  peak 
po.sitive  pulse  plate  voltage  i^  4,500 
v;  and  maximum  d-c  plate  voltage, 


Tim*  daws*  in  houeing  pnijn-t  inving  contract  stocMl  go(Ml  chance  of  being  invoked 
w>M-n  e<|uiptnent  broke  down  at  .t  I'  M.  So  ItPlb.  carton  €>f  r«‘plai-ement  |>orla  was 
Air  from  milcM  away.  I)eUvere«i  in  juet  K  houra.  'I'he  Air  KxpieM 

ctiarge  wan  only  S.'t.HI  —  and  conlraclur  completed  job  on  time. 


rruiiafornier 

Soi.A  hllJXTRIc  Co.,  46.33  \V.  16th 
St.,  Chicago  50,  111.  Type  CVE 
power  tran.sformer  corrects  line 
voltage  variation.s  of  100  to  130 
volt.s  to  :i-3  percent  or  le.s.s  at  its 
oufput.s.  It  provide.s  high-voltage 
plate  and  filament  windings  (6.3 
volts  and  5  volt.s)  on  the  same  core. 


$3. 14  It  tm«H  ilHi<’<sl,  HiiHf  It  covera 
i|iM>r  to  4l<wir  Her\ n-f.  Anvtime  ileliverv, 
7  da\s  a  wis-k  .M.ikiw  tla'  f<ixtrsl 

abipiMi  It  M  r\HT  tla-  moet  convcna-nt. 


Air  ■sprat*  giaw  bv  Sclastubsl  Airlintw. 
extra  di'ja'ndiibilit V,  ct/ara'aco/  han¬ 
dling.  Shipnu-nta  ki.«-p  moving.  Ib-gular 
uw  ki.e|M  (iny  biisinisw  moving 


Air  Express  gi¥*s  you  all  tkoso  odvontagos 


World'*  fa*to*t  whipping  m-r\K'<-. 

Spocifrf  door-to-door  tonrico  at  no  extni  <-<Mt. 


Ono-corrlor  rotpontlblllty  all  lla>  way. 


1150  citio*  wrvtnl  dmx-t  by  air.  air-niil  to  22.n<)0  off-nirliia-  olfieeii.  .MfMilllation  Monitor 

iaporloncod  Air  Ispro**  haw  h.wmiliwl  over  2.5  niillHin  wtiipna-ntw. 

Iteiwiiiw  .it  llwww.  Hilvaiilagiw..  regular  uwe  i>f  Air  Kxpnww  |i«sw  ll’w  viair  Iwwt  wir  BROWNINIi  LABORATORIES,  I  SC.,  742 

twiv  Kor  f.uiiiwi  wiiipiiiog  •iiion.  phorw  Air  Kxpnww  liiviww.ii  K.iiiway  Main  St.,  Winchester,  Mass.  Model 

K.IIOW.  Ageiny.  tM.nylowo.„,m,wi.lyr«l»i.netTei.  l„y.,.„ate  monitor  is  de- 


lniwt  iwclwdw  picli  -up  and  dwiivwry  door 
to  door  in  oil  prtncipol  lownt  and  citio* 


A  torvico  of 

Railway  Exprott  Agency  and  tha 


.signed  to  cover  30  to  50  me,  7‘2  to 
76  mo.  and  152  to  162  me  in  four 
bands  making  it  po.ssible  for  the 
one  instrument  to  Im*  used  in  check¬ 
ing  transmitters  on  widely  separ¬ 
ated  frivpiencies  or  on  different 
bands.  Coarse  and  fine  tuning  con¬ 
trols  permit  preci.se  adjustment  to 
the  carrier  frequency.  P’ither  up¬ 
ward  or  downward  swing  can  be 
measured  up  to  20  kc  with  an  ac- 


22« 
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everywhere 


RIADY-BUILT  “UNIT  Clll 


\m  till*  MoiA«fii  koNM  ol  kmimpkom*  r«- 
•Micli— IW  B*U  T>l«piio»»  L^botaton— . 
HiU.  N  I.^Ac*  Scr«*»  Wobw 

pltty  «•  p«rt  t»  AMIKlBp  BAS' 

IBttB  AktAldlSp  AlbctMICT  lot  BltB^COM 
ImI  «b4  f — Rch  proCB^BfM 


Novv  you  can  get  this  versatile, 
fast-acting  low -temperature  silver 
hra/ing  allov  in  convenient,  sturdy 
ti}"  square  packets,  just  the  thing 
for — small  sh»>ps  —plumbers — re¬ 
frigeration,  electrical  and  other 
service  men — maintenance  and  re¬ 
pair  crews,  etc.  .Also  for  all  shops 
that  make  ferrous  and  non-ferrous 
metal  prtHlucts  for  silver  alloy 
hra/ing  trial  work,  t(M)l  repairs, 
etc.  Fach  package  contains  a 
A-ounce  coil  of  FASY-F'I.O  45 
i  16"  wire  (approx.  350  lineal 
inches) — als<t  torch  brazing  in¬ 
structions  and  a  "Quick  Facts" 
folder  giving  full  details  about 
FA.SY-FLO  45. 


it  Winding  tkiti  ••cond  t« 
non* 

lorg*  ond  «n>oH  cenIreU 
V«lvAty>tmootk  retofinn. 
olwoyt 

it  Minimiitd  w«or>ond-t«or 
it  Topft  ond  top«r«  Tondom 


Th«  lorgo-tiltd  Soriot  Si  Clorottot 
rh«o%*ot  or  pot«ntiom«t«r  effort 
loborotory>grod«  porformomo  ot 
nHitt*prodw<r«en  <ett.  I'?l  33"  dio 
1  to  100.000  ofimt  3  wottt.  linoor 
Tko  finott  ttondord  wiro-woond  cof»- 
trol  modo! 


TKo  midgot  Soriot 
roof  tpoco-tovpr.  ( 
to  10.000  ofimt.  3 
Hwndrodt  of  tKowtt 
wiro'wownd  confroh 
TKoir  porformonco,  d 
obikty  ond  long  li 
o  mottor  of  rocord. 


WRITE  TODAY  FOR  OUR 
LIST  OF  DEALERS 

and  order  a  supply  of  packets 
from  the  nearest  one. 


CANADIAN  MAtCONI  CO.  IIO 


t,  e  Q  .  owrf  b.pwcA— 
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ZV 


Miw  rtooucTs 


:•«>  ■■•4) 


I 


Wortunan  <>♦  Corton  Bactric  Corp.,  Bfooirtyn,  N.  Y., 
protaci  TV  anitnna  leod-in  wilh  "SCOTCM"  No.  33 
Bactricol  Topa. 


Scotch 

BtANO 

No.  33  Electrical 
^  Tape  ^ 


curacy  of  better  than  1  kc  on  a  4-in. 
meter. 


f'.oil  Winding  Machine 

I’NIVKHSAI,  WlNDINC.  CO.,  I*.  O.  BoX 
1605,  Providence  1,  R.  I.,  announces 
a  manually-o[)erateti  coil-winding 
machine  desijrned  for  the  produc¬ 
tion  of  paper  in.sulated  coils  in 
multiple  or  stick  form.  A  more 
positive  lay  of  wire  is  provided 
by  the  unit's  leadscrew  (rearing 
that  is  indej>endpnt-  of  traverse 
and  is  desijfne*!  as  a  turns-per- 
inch  system.  Power  is  supplied 
by  a  }  hp  a-c  constant  speed  motor 
drivinjr  through  an  adjustable- 
sheave  speed  controller  to  a  multi¬ 
ple-disc  friction  clutch  attached  to 
the  spind’e.  Speed  ranirc  is  400  to 
2,200  rpm  and  speed  .selection  is 
made  by  turning  a  crank  on  the 
front  of  the  column. 


;‘*Si‘OTCH”  No.  33  Electrical  Tape  Plastic  Tape  may  save  a  5  dollar 
cuts  expensive  maintenance  trouble  service  call. 

ifor  TV  specialists  like  the  Conlan  Whatever  your  insulating  problem. 
Electric  Corp.,  Brooklyn,  N.  Y.  this  tough  plastic  ta{>e  can  save  you 
‘This  tough,  weather  resistant  tape  maintenance  time  and  money.  It's 
^ives  tasting  protection  to  antenna  fast— g*)es  on  at  a  touch.  Stretchy 
lead  in  wires  and  harnesses.  Plastic  conforms  snugly  to  uneven  sur- 
Ibacking  seals  out  moisture,  pre-  faces  Write  Dept.  ES-550  totlay 
vents  snow  and  ghosts.  Many  times  for  complete  information, 
a  5  cent  piece  of  "SC  OTCH”  No.  33 

TIf  —  few  jifrfrt  l  hi|ih  hc«t  innilation  try  ’'Scotch'’  Elce  ttii-al  Taie  No.  27  with 

Olasi  Cloth  harking,  thrmuiarttmg  atlhriivr. 


Hcgiilatctl  1‘owcr  Supply 

Amkrican  F.i.ectronkering  Co., 
2112  South  I.a  Brea  .\ve.,  Los 
Any'ele.s  16,  Calif.  The  outstanding 
feature  of  the  I*SR-100  regulated 
power  .supply,  a  ver.satile  laboratory 
instrument,  is  the  regulation  of  the 
high-voltage  output.  Regulation  is 


M.4. 1.  u  t  A  by  Minnesota  Mining  a  Mfg.  CO.,  St.  Paul  A,  Minn. 

altn  maker,  of  othrr  "Srotrh"  Bland  Breure  Sen.itive  Ta)<r.,  ’‘Scoti  h”  Siund 
Krr'oiding  Tatw  ’'Unrlcnwar’  Kuhbrrurd  Coating.  ’'Srotchlitr"  Rcflertivc  Sheeting, 
"Salety  Walk”  Non  Slip  Surfartng.  "tM"  Ahra.ive*.  ’’.tM”  Adhetivev 
Duata  aaisMvts  cotr .  n  r 

a  Ca«».a  CANAMWN  DVIlX  ntlAblvtS  110.  VwUtorW.  Ontana 


■1 
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•  .  .  .  Up 

I  to  Ten  Taps 


;  LECTROHM 
I  TAPPED 
I  RESISTORS 
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speakers  and  projectors. 
Ataio  Atlas  makes  the  news  in 
the  Sound  System  field.-X 


Aflot  ttpfoducvr  vMits  continw*  fo  r«tom 
fomoMt  "Atloa  V  Plya"  avp«r.«ffici«nf 
in«9npti<  oaa*mbiy  ond  «n  odditiofi  many 
mor*  '  Eitfo  ^wa  foofvraa.  A  n«w  r«v«raad 
dom«,  bloat  proof  dtophro9fn  >a  now  atortd* 
ord  in  tho  bigb  powor,  K»gh  fdolity  modola. 
lyilt  in  tronaformora.  d«a>9nod  for  oithor 
conatoni  70  volt  of  conatont  impodonca 
oydio  circytta  or*  inctvdtd.  Improvod 
oppooronco  •fynctionoily  doai9nod  for  naoai* 
mym  convonionco.  Doubt#  aool  wootHar* 
preofin9  All  tfiia  and  moro  wifbout  ony 
gonorol  irKrooao  in  prKO. 

AHoa  pro)0€tera  Hovo  o  n#w  mkromoti* 
coily  cokulotod  ond  controllod  rot«  of 
ponaion.  AHoa  non  vibront  projodora  oro 
ruggod  ond  fin#  in  oppooranco.  Sound 
»n«rgy  ia  not  diaaipotod  in  roHla  vtbrotion, 
dtatortion  or  concollotion. 


Tho  now  tmpfovod  lino  of  AHoa  apookora 
ero  roolly  now  from  tho  voko  coil  to  tho 
fir>oi  lock  woahor.  It'a  roolly  tho  "modorn 
look"  in  apookora,  o  r>ow  high  in  evoroH 
porformonco- 


But  Oh,  What  a  Difference  in  Cooks  I 


Afain  Atlas  leads 
the  field  with  its  new  line  of 


Thare't  nothing  secret  about  the  for¬ 
mulae  for  permorrent  magrret  moterialv 
But  there's  plenty  of  differerKe  in  the 
finished  product  .  .  .  o  difference  that  is 
determirsed  by  the  know-how  of  the 
fobricotor. 

Thomas  &  Shinrter  permorsent  mogisets 
reflect  our  49  years  of  eiperieiKe  in  the 
design  ond  fobricotion  of  the  right  mog- 
rtet  for  every  application.  Let  us  "cooh 
up"  the  right  mognet  for  you.  Write  or 
call  us  todoy. 

Themes  4  Skinner — Specielitts  In  megnet- 
ks:  per iwioneW  mogeeft  oed  lami'eiired  ceres. 


StOS  Archer  Ave.  Chkege  It,  IN. 

DivWen  ef 

The  Netieeel  Leek  Wesher  Ce.,  Newerh,  N.  i. 


Leere  ehoet  Leclrehm 
Resistors. 


Send  for  catalog. 


Flexibility  to  specific  resistance  require 
ments,  in  variations  of  from  one  to  ten 
tops.  Lectrohm  TAPPED  RESISTORS 
ore  noted  for  quality  features  that  odd 
up  to  real  efficiency.  *  Silver-soldered 
connections.  •  Vitreous  enomel  coot- 
ings.  •  Close  tolerance.  •  Dependable 
stability.  Standards  from  stock,  or  spe¬ 
cial  designs.  Another  member  of  the 
famous  Lectrohm  Line.  Remember,  if 
you  hove  o  difficult  resistance  problem. 
Lectrohm  engineering  service  is  here 
to  help. 


lof  Atloa  apookora  ploy  on  impoftoflf  port 
a  your  SOUND  ^tOMTS. 


Writ#  for  04/r  rvow  CO*afog  — 
*Ao  meaf  rompfoto  Irno  of 
apookora.  mneropfsOA#  aforsdaorsd 
tiiym  aowrtd  occoaaorioa 

ATLAS  SOUND  CORPORATION 

1450  39th  Street 
Brooklyn  18,  N.  Y. 


■i' 


rOROIDAL 
CO  M  PON  EN  TS 


PRECISION  TUNED  CIRCUITS 
FOR  YOUR  SELECTIVE  AMPLIFIER 


0.5  percent  for  any  output  voltafre 
from  30  to  500  volt.s  d-c  under  any 
load  conditions  from  0  to  300 
ma,  and  any  line-voltage  variations 
from  105  to  125  volt.s  a-c.  Ripple 
voltage  is  les.s  than  10  mv  {>eak-to 
peak  at  maximum  rated  voltage  and 
load,  impedance,  effectively  zero  at 
any  frequency;  ambient  tempera¬ 
ture  ri.se,  approximately  30  C. 


lliKh  Q  prrdtum  luned  retonani 
iir«uiia.  a<(uralcly  ad|U>ied  lo  your 
tprtifird  irrqucmy.  luroid  coil  and 
lapjiiior  arc  permanently  protected 
by  touyib  ihernHiteitma  plattic.  Pif(- 
tail  lead%  and  liKht  weight  allow 
direct  or  terminal  board  miNinting. 


jj-. 


TTPICAl  ArrilCATION 


CUSTOM  MADE  TOROID  COILS 


Toroid  (oii«.  trantformtrt  ind  ditcrim- 
inotort  in  a  Urgt  r«ng«  of  induclancot. 
frtqutncita  and  power  tevela  Permalloir 
dutt  cores.  Uncased,  mounted  in  her- 
meftcalljr  sealed  cana  or  coated  with 
thermosetting  plastic.  Close  tolerances 
with  taps  at  any  point.  Multiple  wind¬ 
ings.  Up  to  2  Henries  on  wedding  ring 
Site  Larger  sites  to  SO  Henries. 


MINIATURE  TOROID  FILTERS  A 


ri  ’ 

I 

i  1 

t  1 

[S 

/ 

\  ^ 

j 

tJ 

L  1 

tS'.iV’ 

<  2"  HIGH 


Specialised  design  and  complete 
production  facilities  for  pour  filter 
requirements.  Where  space  is  criti¬ 
cal.  miniature  filters  with  wedding 
ring  toroids  and  special  capacitors. 
Supplied  in  standard  units,  or  de¬ 
signed  to  your  specification  A  min¬ 
iature  band  pass  filter  and  cures 
are  shown 


RAPID  PK<.)Dr(  TIDN  DHIVFR^'.  FnAinrrring  rrquiremenis  given 
special  aitmtiim.  tre,  |>h«tne  (»r  write  cnnipleie  specilicaitons. 


CO  WMI  SICA  I  ION  ACCIiSSOKIIS 


HICKMAN  Mills,  MISSOURI 


.Xiiiplitudr  MtMliilalor 

(IKNKRAI,  Radio  Co..  275  Massachu- 
.“•(•tt.s  .Ave..  Cambridge  311,  Ma.'<.>*. 
TyiH*  1023-A  amplitude  mcMlulator 
is  desiynod  for  use  with  siynul  yen- 
erators  for  receiver  te.sts  where 
a-m  is  desired  with  iieyliKible  inci¬ 
dental  f-m.  MiMlulation  up  to  8b 
percent  at  60  cycles  is  provided  in¬ 
ternally.  Kxternal  miHlulatiriK  fre¬ 
quencies  between  20  cycles  and  15 
kc  can  be  used.  Input  and  output 
imf)edances  are  50  ohms.  Radio-fre¬ 
quency  ranye  is  10  me  to  150  me 
with  a  yain  of  0.1  and  10.1  me  to 
11.3  me  with  a  jrain  of  10. 


V-y\  \-M  l  iint  r 

.\i'PKov>:i)  Kt-ytTKONir  Instri  ment 
CoRl’.,  142  I.il)erty  St..  New  York  6, 
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Lcok^ 


NATIONAL 

•  P  roven  » 

-*  D  ependable 

•  Quality  , 

CJXiQ 

Izoo  \ 

«  » 

*100 

«  4.000 

too  —  , 

ZJ30C 

IN  A  VARIABLE 
FREQUENCY  BLOWER 


SITf  Our  J31I.23S  Dtiigntd  t. 
I  I  ■  opurtrtt  50-60  cy.  and  360-1600  cy. 

>rm-crm¥tx  cmtucrrmsrvs 


_  £7  0  1— j  . 

400  too  too  coo  IXC  >400  /too 
fttautNCr 

OftlATION  •  M  Cytlxi  .<•  Aii<^i-I7  W«m->*00  IPM-«0CrM 
OPftATIOM  •  «OCrct»^  !•  Am^t-IS  Wam-3300  IfM-MOCrM. 

MINIMUM  CHANCf  IN  CUMINT,  POWil.  DllIVKT  ANO  SfflO  OVIl 
MAXIMUM  FtiOUfNCT  lANOt.  SMAll  SIZI-r'  Alamalw  ■ 


POPULAR 

NATIONAL 

KNOBS 

These  ore  the  most  popular 
knobs  of  their  type  ever  de¬ 
signed — because  of  their  clean, 
functional,  chrome-and-plastic 
styling  and  because  of  their 
sturdy  construction.  All  fit 
shafts.  For  commercial  appli¬ 
cations  they  can  be  supplied  in 
quantity  in  special  colors  and 
with  special  calibrations. 

There  is  a  National  quality 
knob  and  quality  dial  for  every 
purpose.  Write  for  new  cata¬ 
log  of  National  components 
and  equipment. 


S8S  D(AN  STRUT 
BROOKIYN  1  T,  N  Y 


EASTERN  AIR  DEVICES,  INC. 


SYNTHESIS 

IS  A  HIGH  CLASS  WORD 
FOR  DESIGNING 
SERVO  MECHANISMS 


.SERVOSCOPE  IS  A  HIGH  CUSS 

INSTRUMENT  FOR  SERVO  SYNTHESIS! 


Wo 


WRITE  FOR 
INFORMATION 


MEASURES  omplifiida  6  phot*  vt.  fraqutncy 
CARRIERS  acc*pt*d.  so  Ye  MO  cp> 
MODULATES  ckoMA  corriar.  O.T  Ye  tO  cpt 
ANALYZES  O.C  Of  A.C.  auYomoYic  cenYrelt 
SUBAUDIO  •in*  4*n*raYor.  O.T  Yo  tO  cp> 
SQUARE  WAVE  qanaroYor.  0.1  Ye  10  epi 
PHASE  READING  to  1*  occyrocy.  t  mothodt 
LINEAR  SWEEP  «or.«Y.rAol  UM.  O.T  Ye  M  cp< 


SERVO  CORP 


OF 


AMER  CA 


Inc 
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Cut  Polishing  Time 
Improve  Surface  Quality 

ith  “UNDE”  FINE  ALUMINA  POWDERS 


Nitu,  \i>ii  i-an  till-  l)|M-  of  iini-li  you  vant. 

from  iiiiiTo«4'o|iic  piin  and  MTal<'li<‘>.  on  iiiclallir  ami 
iioii-im'lallir  'Orfai-t'o.  \mi  \oii  ran  tlnw  KU|M-rior 
III  a  frartioii  of  llit-  ii-.iial  |M»li*liiii^  liim*  l)\  ii'iii^ 
iillra-fiii*’  l.iMiK  al>ra*i\<‘  iMmiliT'. 

Itt-raiiM-  of  l■\lr«-llll‘l\  niiiforiii  parlii'lf  oi/c  ami  form. 
nmall<-r  aiiioiiiil^  of  l.iMii.  I'im*  Miiiiiiiia  I'ouilcro  jio 
fiirllicr.  ^  oil  ran  iI'M-  tliciii  ilirrril)  from  tlir  ronlaim-r 
Hitlioiil  exiM-ii'ivr  |iri'|iaralor\  — or  «'oni|Miiimi  tliriii 

\»ill!  >»a\r«  ami  olln-r  \rliirlrH  to  *.101  \oiir  iii’ril. 

'I'vto  l\|M‘H  arr  axailaiilr.  'ly|M'  \  U  a  iiuii'k-artiiiz 
|Miv\il«-r  of  li<'\a<>onal  )>lrtii'liirr  ami  i«a|>|)liiri'  lianlm-'^. 
'I  V|M'  If  imMliircn  a  ^lill  fiiiiT  |M>li>>li,  alnio«t  a^  (|iiirklx. 

l.lMii  I'inr  \limiina  INmiirr^  may  Im-  tin*  an^urr  to 
\oiir  |Nili'iim»  |iroiil«-ni.->.  'i  lirx  liaxr  aln-atix  t:aim-ii 
a<'«'<‘|)tam-«'  in  |Mili«iiin»  im'tallo;;ra|>liii'  »<|HTiim’n'.  ^<-m- 
•>tom-.  ami  oilirr  niatrriaU.  (!all  or  xxritr  any  l.tMii. 
oflirr  to  liml  out  liott  tlirx-  |N)Uilrr>  ran  In*  iimnI  to 
aii\aiita;:r  in  \oiir  |)artiriilar  |M>li«liin^  aiiiiliratioir^. 


r 


Typ*  A 

Typ«t 

0«*micol  Compotiiiori 

Alpha  Al,0] 

Comma  AI^Oj 

PartKl«  (opprommal*) 

0.3  Micron 

1*11  than  0.1  Mkron 

Hordnsti  (Mohi) 

(Eqwivol*nt  to  cryitallin*  malvriol) 

9 

8 

CtyiHlHin*  Strwctwr* 

Htiogonol 

Cubic 

Thi;  1.1  m»k  .4ir  Pkoducts  Company 

I  ml  I  n<nM  (  nrMr  nnJ  (.artwa  (Wpamliam 
Sn  t'ui  t^iHl  Si.,  Nr«a  Xnrl  17.  N.  X  Hi  ja  Olli.'»«  in  msec  l*rincip«H;iii»« 
tn  ranmU.  IMiMlMOV  OWr.KN  <:oMfXN>,  I.IMITKII,  Tnfnnto 


I  NIW  PtODUCTX  (cmIhim4) 

N.  Y.  Model  A-710  f-m,  a-m  tuner 
can  be  mounted  in  either  horizcmtal 
or  vertical  positions  with  the  ap* 
^  propriate  scale  supplied.  It  receives 
i  f-m  broadcasts  from  88  to  108  me 
and  a-m  broadcasts  from  540  to 
1,800  kc.  Power  requirements  are 
170  volts  d-c,  20  mils  and,  or  140 
volts  d-c,  37  mils,  6.3  volts,  4  am¬ 
peres. 


Sliiilitt  Boom  Stunii 


Rawo  Corp.  of  Ahkkica,  Camden, 
N.  J.  Type  KS-3B  lightweight 
boom  stand  for  proper  microphone 
positioning  in  broadcast  and  tele¬ 
vision  studios  is  easily  adjusted  for 
heights  from  5  ft  2  in.  to  8  ft  8  in., 
with  horizontal  arm  extensible 
from  3  to  6  ft.  Once  the  stand  is 
propt‘rly  placed  its  casters  can  be 
secured  by  means  of  foot-operated 
locks. 


NIastor  .Vnirnnu 
Distribution  .Assembly 

Lynmar  K.NGiNn':RS,  1721  Delancey 
St.,  Philadelphia  3,  Pa.  The  No. 
PD-16  distribution  equipment  feeds 
I  six  television  receivers  from  one 
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CRYSTAL 

CALIBRATOR 

MEASUREMENTS  CORPORATION 

Model  111 


NEW  EDUCATIONAL 
MAGNETIC  AMPLIFIER 
by  ViCKERf  Inc. 


1  --s' 

- 

i  • ' 

O 

(S> 

o 

1  N 

1  '  ;  / 

M‘  *  -  ■  * 

1  ' 

O 

%‘i^cr’.25Mc.-1000Mc. 

FREQUENCY  ACCURACY 
0.001  7o 


k  Dwal- Purpose  Calibrator 

•  CRYSTAL-CONTROLLED 

OSCILLATOR 

•  CRYSTAL  RECEIVER 

2  Microwatt  Sensitivity 

Designed  for  the  Colibration  and 
Frequency  Checking  of  Signal  Cen- 
erofors,  Tronimifters,  Receivers, 
Grid-Dip  Meters  and  other  equip¬ 
ment  where  a  high  degree  of  fre¬ 
quency  accuracy  is  required. 

Hormonic  ftongo- 

25  Me.  Otcillotof  25*450  Me. 

I  Me  Oteillolor:  1-600  Me. 

10  Me  OuiMoter:  10-1000  Me. 

1 1  7  voitt,  50  60  eyeloi;  1 1 

o'*  widf,  I'  6196,  5"  d««p,  4  lb«. 


MEASUREMENTS 

CORPORATION 

& 


for  School  and  Industrial  loborotorits 

#  A  dAtipAAd  by  Viektry  Kl•etric  Otvtstpii  t*  b»lp 
stwd«nti  ond  indwAtriol  p«r«oAnAl  oblotn  o  wtdof  know* 
(♦do#  of  tbo  eKoroetofiiHct  ond  opplieotiooi  of  Iii9b*p#r* 
foeioonco  Aolf-Mtwroting  mopnotie  ompitltoff 

#  All  tbroo  b«»4C  A<n9lo*pboM  »olf*toti*rot<o9  cirtvift  fooy 
bo  tfvdiod,  ond  tb#  •ducotionol  omf  con  octooHy  bo  oRod 
in  oporotin9  controls  cirewitt.  Oivot  d*c  or  O'C  ovtpot. 

d*<  or  a*c  control  powor 

#  Mo9nottc  Amplifior  loborotory  MonwoU  ond  Mogootic 
Ampliftor  Dotign  Iwllotint  includod  with  oocb  tdoco* 
tionol  onit 

Writo  for  informotion  ond  prico 

VICKIRS  ILICTRIC  DIVISION 

IMI  LOCUST  STtin  •  ST.  LOUIS  3.  MISSOURI 


Over  1000  Sizes 


tOIKAL 


PARER  TUB 


O' 


Boonton 


New  Jersey 


Squar*  •  Roctonyulor  •  Triangular 
Round  and  Half-Round 

With  a  wide  range  of  acock  arbors  . . .  plus  the 
specialiaed  ability  to  engineer  special  tubes  .  .  . 
PARAMOUNT  can  produce  the  eaact  shape  and  size 
you  need  for  coil  forms  or  other  uses.  Hi-Di*l»ctr$c, 
Ht-Strtngti.  Kraft,  Fish  Paper,  Red  Rope,  or  any 
combination,  wound  on  automatic  machines.  Tol¬ 
erances  plus  or  minus  .002*.  Made  to  your  spcci- 
hcations  or  engineered  for  YOU. 

Insld*  Perimeters  frem  .393'  te  19.0* 


PARAMOUNT  PAPER  TUBE  CORP. 

tl«  lAFATITTi  ST.,  TOST  WSYNI  1,  IND. 

Mmnmfsetmrrrt  •/  Paftr  Tubing  fnr  th*  EUctritm!  InJmstrj 
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It’s  hard  to  tell  jiivt  by  looking  at  a  disc 
whether  It’s  ^oin^  to  make  a  j:ood  reeordmj' . . . 

unless  \()u  sec  the  i>rimo  lalx:!. 
I'Ri  MO  divs  are  manufactured  under  dust- free, 
temperature  controlled  conditions. ..  in  a  plant 
where  human  hands  never  touch  the  glass-like 
surface  of  the  disc.  .Meticulous  preparation 
of  the  aluminum  base,  the  choice  of  the  finest 
lan|uer,  weeks  of  “curing”  in  the  world’s 
mt)st  miKlern  disc  plant...  make  I’Rtsio  discs 
the  finest  you  can  buy. 
'!  hroughout  the  world,  tri  sio  discs 
have  won  engineers’  acclaim  for  the  iKst 
performance,  having  the  most  permanence, 
making  the  K-'t  masters  or  instantaneous 
recordings  anywhere. 
1  he  ne\t  time  vou’re  in  doubt  aUnit  discs... 
look  for  the  name  pri  si o. .  .your  assurance 
of  the  finest  \our  disc  dollar  will  buv. 


S|M‘etriiiii  Aiiulyz«‘r 

POLARAI)  KLECTRONK'S  CoRP.,  100 
Metropolitan  Ave.,  Brooklyn  11, 
N.  Y.  Model  LSA  direct-reading 
.spectrum  analyzer  features  contin- 
uou.s  unidial  tuning  over  the  entire 
range  with  ."i-kc  re.solution  at  all 
fre<iuencie.s ;  a  frequency  which  can 
lie  read  to  an  accuracy  of  1.0  per¬ 
cent  ;  and  dispersion,  completely  in¬ 
dependent  of  fre»iuency  and  vari¬ 
able  from  2.'>0  kc  to  25  me.  A  5-in. 
ert  di.splay  unit,  kly.stron  power 
unit  and  low-voltage  power  unit  are 
provided. 


■  ICOiDINO  COtPOAATION 
Poromw»  N*w  jvrtvy 
MoiUog  Addrrtf 
Aoi  500.  Hock*nMKk. 


in  Conodo: 

WoINk  a  Downs,  ltd, 
Do«vtm»on  5q  Bld9 
Monttool.  Conoda 

TK«  m  Simons  &  Sen  Co.,  Inc* 
23  Worton  S*r»«t 
N«w  York.  N  V 


The  1.a!’ointe:-Pu\.s(omou)  Corp., 
I’nionville.  Conn.,  is  now  in  produc¬ 
tion  on  the  model  EC  three-element 
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TUNGSTEN 


AN  INTIMIY  NfW  IICOIDftI  WHICH  Will  Af  HIGHIY 
WilCOMfD  IN  THI  IllCTtO-ACOOSIlCAl  flllD 


Made  to  meet  your 
specifications  for 
gold  content  and 
diameter  .  . 


3pac 


Write  for  details  and 
list  of  products 


/)i  j/JC»»<  rj  ,111,/  Miiii/ifaii  r/ir<  ri  iif  (irjftlii,  R,-i  nri/rrs 


SOUND  APPARATUS  COMPANY 


STIRLING. 


hulrunirnli  liiifiiiirerrJ  foi  luJil  tJual  Krtfuirrmrnli 


A^^AblAI  TIME  DELAY  RELAY 

Readily  adjustable  .  .  .  flexible  .  .  .  instantaneously 
recycling  . . .  small,  compact  and  easily  mounted. 
IJterainre  atui  informatioM  wilboul  obligation. 


AMERICAN  GAS  ACCUMULATOR  COMPANY 

1027  NEWARK  AVENUE  •  ELIZABETH  3,  N.  J. 


Thli  InilrviMnl  c«ii«bln«»— 
In  ONE  COMPACT  UNIT — two  compUl* 
rccordnrt,  o  POLAR  m  onyulor  ■•cordnr 
AND  o  HEQUENCr  RESPONSE  R»<erd*f 
TSf  wffc  on  MifMlMM  iwlHNnf  ffnaimwt 


Mm  nM»WI«  f* 
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MOLYBDENUM  IHgH 

GRID  WIRE  IHi^ 

6 


NIW  raOOUCTS 


(CMtiasM) 


ymmn 


MOLDITE 


IRON  CORES 


KEEP  THE  OWNER  OF  THIS  SET  HAPPY 


ONSISTENT  HIGH  QUALITY  PERFORMAHCE 
...IS  THE  AHSWER 


inMM  ihimm  ft 


SIND  FOR  J 
CATALOG  lUH 


HERE’S  WHY: 

•  Our  own  formulas  ore  used  exclusively 

•  We  specialize  in  making  iron  cores  only 

•  Our  engineers  are  thoroughly  familiar 
with  every  iron  core  application 

e  Continuous  manufacturing  controls  assure 
uniformity,  quality,  economy,  dependability 

•  Special  powder  mixing  equipment  and 
procedures 

•  IrKreased  production,  test,  and  inspection 
facilities  (Note  new  address  below) 


l>eam  antenna.  The  .stepped-up 
driven  element  affords  an  excellent 
match  to  300-ohm  line.  If  desired, 
a  special  T  match  can  be  provided 
for  a  72-ohm  match.  It  uses  a  1-in. 
boom  and  i-in.  element  of  61ST 
duraluminum.  For  additional  gain 
it  may  be  stacked  at  a  half  wave, 
and  a  stacking  harness  is  available. 


Dirleolric  Healer 

High  F'sixjirENCY  Heating  Co.,  143 
(Hen  Park  Ave.,  Gary,  Ind.  The  1.5 
AH  preform  heater  is  a  bench 
machine  for  heating  plastics,  rub¬ 
bers  and  other  dielectric  materials. 
It  will  rai.se  the  temp<>rature  of  lA 
lb  of  average  material  170  degrees 
in  one  minute.  The  loading  tray 
is  6  X  8  in.  and  will  accommodate 
material  up  to  3  in.  high.  High- 
frequency  energy  is  provided  at 
40  me. 


KIrrtriral  Computer 


Phillips  Petrolei'm  Co.,  Special 
I’RODi'crs  Division,  Bartlesville, 
Oklahoma.  Type  66  Spectro  elec¬ 
trical  computer  solves  simultaneous 
linear  equations  of  the  type  encoun¬ 
tered  in  infrared  and  ma.ss  spec¬ 
trometry.  It  uses  d-c  electrical 
{Hitentials  substituted  for  the  un¬ 
knowns  in  the  equations  and  .solves 
the  equations  by  a  method  of  itera¬ 
tion.  Results  of  spectroscopic  analy- 
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NATKINAL 


1410  CHESTNUT  AVENUE 

3try  QGlfGM  C« 

I7M  W.  IH. 

1111  SawHi  A#t  Ai»9«I««,  C«l 


HILLSIDE  5,  NEW  JERSEY 

iNMtiMni  N  V.) 

7.  Aw^fwt,  Clty«  H.  Y. 

C<r4ob«  1472,  Aitt 


lit)  I  Till  t1  .  NOtlTVOOD  II,  Clllf. 
Ill  sun  Ml  .  mw  Toil  13.  i{«  Toil 
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ScM  for  brodat  |Mit  totbMcai 
ioforMtioo  to  ALTEC  Ell 
Miniiturt  MKroobtnt  idiptotions. 


USES 


MOOa  SB-7 


Available  Now! 


Easi,  Fast 

Ultrasonic  Spectnim  Analysis 

WIN 


WHiTi  HOW  fof  Complete  lefermohee,  Prke 
otW  Oehvery 


•  ViWvtiM  HeeietemeeH 

•  HcnudllK  AiMlytit 

•  CrMS 

•  N«t«t  lavtitifttiMit 

•  Oefefmimkm%  TrwHiaoitiM  CiMfvcttffittKi  o# 

LiMt  emi  Filftrv 

•  Momtarin^  C«rm«  SirtHnit 

•  CWckint  lutvrftftuK*. 

IfHcti  et  \emd  cMuft.  tlMcfc. 
h«fiiHlity«  v«r*«tt««s,  etc.  epem 

fretvtuicv 

•  Tckmeteniif 


PANORAMIC 

ULTRASONIC  ANALYZER 


Freqiutficv  2  KC — SOOKC,  tt«biliae4  linear 

K«le 

ScflNMfef  WidHi  CoNtmeoMk  *«ra«Me  from 
.  iookc  te  acre 

I  Four  Input  Voltppe  Ronpcs  0  0)V  to  50V.  Full 
scale  reaOiops  trout  I  millivolt  to  50  volts 
Amplitude  Scale  Lioear  and  tao  decade  lod 
Amplitude  Accuracy;  Wittno  Idb  lettdual  Itar- 
monies  suppressed  by  at  least  50db 
llesolutioo;  Coatioueusfy  vartaOle  2KC  at  laaii- 
mum  scaomop  widHi,  500c. p  s.  tor  scanoiop 
uidtfis  below  IKC 


SPICIFICATIONS 


keep  with  it! 

B«  sure  you  get  that  famous  ALTEC  21B 
quality  from  over  active  announcers 
and  recording  artists  by  using  the  new 
IbSA  Chestplate  Because  of  the  mic¬ 
rophone's  perfect  positioning,  you  may 
readily  obtain  the  sound  separation  you 
desire  from  vocalists  working  with  an 
orchestra ...  without  false  bass!  With 
this  new  adaptation  of  the  21B,  sports 
announcers  can  always  override  even 
the  noisiest  crowds,  for  the  21B  does 
not  limit  at  audio  peaks.  Its  smooth 
frequency  response  permits  use  in 
high  level  sound  fields  which  would 
ordinarily  cause  acoustic  feedback. 

The  ISbA  Chestplate  is  compKt, 
lightweight  and  contains  a  matchmg 
unit  which  permits  its  use  up  to  400 
feet  avray  from  associated  equipment. 


An  inToloobU  new  dSract  reodlag  laatruaaal 
lor  •laipUlTtBu  nltraaoalc  tevoaW^ottewa.  Iko 
SS-T  proTldoo  coattnoous  U«h  epeod  pwwo 
roaUc  dlaplora  oi  Iko  iroqooocy.  aaipIttTMlo 
and  choTOctoriatlca  ol  ilqB^  botwooB  UC 
and  300EC.  Tho  SB-T  ollevra  alaraltanoowa 
obnorvation  ol  many  •iqnals  witbla  a  bawd 
up  lo  200KC  vrldo.  SpocSal  ceolrol  loatweo 
onablo  aolacllon  and  bSqbly  dolallod  oxomla^ 
tkoa  ol  narrovror  bands  wbicb  may  coal^U 
signals  soparatsd  by  loss  Iboa  S00c.p.s.  Tkk 
InttruBionl  U  unlquo  In  that  U  prostdoo  ropli 
indications  ol  random  cbanqos  In  onorwy  dl^ 
trlbudon 


PANORAMIC 


VsrJ  it  th*  MUtit 

mttktf  of  mtiu  fotlio 
omd  0€f$^* 


Mi.s  of  hydrocarbon  sampler  have 
been  computed  to  an  accuracy  of  0.1 
percent  with  the  in-strument.  Bul¬ 
letin  278  K>ve.<(  a  detailed  descrip¬ 
tion  of  the  unit  and  its  use.s. 


•  RrgxfdlcM  of  the  mAkt  of  UMiwniitrr  xnj  recnvxr. 

Yard  acfMli  Uh  htM  perfomufur  on  rxJio  equipped  caxkaIh. 

•  The  Mivdcl  srP  111  R<M>f  Iuf>  M>»unt  fof  tntcriumiiHMiKBiion  on  che 
140  165  mrgMVtle  tMintl  i«  fupnedlv  cunMrtMtrd  to  f^ichMand 

(uffuM^r  •imuxphcfu  <undt(»un»  mmH  •»  kc,  mow,  dcri.  ram,  and  fog 

•  f<pupp«d  wich  a  t«cl>c  fuoc  titaaial  lead  iable,  ihc  %aid  Mode!  SPP-li 

ia  caail^  maullcd  uttyomi  tho  *af 


Rrluy  KnrIoHur** 


C.  r.  CLARIi  &  Co.,  4719  West 
Sunnyside  Ave.,  ChicaRO  30,  111. 
lllu.strated  i.s  the  new  dust-tijfht 
plujf-in  enclosure  for  the  small  tyjH! 
J  relay,  showinjr  cover  remove<l. 
Steel  cover  and  Neoprene  jrasket, 
throujrh  which  terminals  are  closely 
fitted,  effectively  occlude  dust.  In¬ 
stallation  is  facilitated  by  use  of  a 
standard  radio-type  pluir.  which 
al.so  reduces  wirinir  costs.  Full 
description  is  )fiven  in  bulletin  108. 
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Niw  fiooucn 


V«rJ  MihIcI  T\'V^**  rypn'isllv  «lr«i|EnrJ  lo  provide*  ^ 
bvocr  inr|Hum  in  Irinitr  <rr«t  <  umpiraiitr  lc»t»  »iih  ihr  ~  ^ 
br<l  (onipriitor  •nirniui  oi  thti  iyp«  prt>«r  ihji  thr  nr»  Wjril  T\'S-S4 
mml^rrfrmi  Ml  ••  Ml  ihammtli.  W  riir  tor  our  fttr  iHMiLlri. 

"T)m  Siorv  oi  ihr  .Mis<r  Wsml  It  toniiint  inirrroina. 

•ulhoriisior  intormsiion  <houl  and  I  M  anirnnat 


AmkrK'an  TlLANSKtmMKR  Co..  New¬ 
ark,  N.  J.  Transformers  for  u.se 
with  specific  tul)es  have  been  de- 
siirned  to  limit  the  inrush  and  oper¬ 
ating  currents  to  the  values  recom¬ 
mended  by  tiilH*  manufacturers.  A 
table  is  available  showintr  ratinifs 
for  individual  tube  reipiirements. 
includintr  data  for  sinirle  or  poly¬ 
phase  operation. 


I  I.K  OH<‘illut<»r 


KROHN-Hm:  INSTRI  MKNT  CO.,  580 
Mils.sachusetts  Avenue,  Cambridge 
39,  .Mass.  Mwlel  410-.A  wide-ranire, 
ultra-low  fre<iueney  oscillator  com- 


WARO  PRODUCTS  CORRORATION 

1521  (.  ajTH  Slilll  •  ClIvliaNO.  OHIO 

Pitutmo  t4  1^4 


rran»foriii«T 


WAMD  PRODUCTS  CORPORATION 

1513  I  45lt»  STlftT  ClIVllAND  OHIO 
Dtvil'on  of  Gobf'o/  Componr 


;'4i. 


'TCoM^L 


engineering  CO 


lit*  CROHWfll  ROAD 
LONOOM  VWMHCIAND 


TRANSRADIO  LTD 


in  custom-b«.R, 

IIECTRON  TUBE  IBACHIN. 


TRIAD  TRANSFORMERS 


ivill  nuft  and  main¬ 
tain  the  most  fxactih 
rf(jnirennnt\  vj  wnr 
a/niftnnnf 


kahle  CUSTOM  builds  »o 

ch.M.  to  mokt  tK«  eMCt  twbw 
you  rtquiro — *fOi«i  b>9  20-i<*c 
ers  to  tioy  »ub  «"»"Oture— Iroi" 
loborotory  t,p.»  to  tho»»  »ot 
hiqb  «p«*i  proiJuttiou  KobI* 
putt  eoch  uii.t  throu9b  ethout 
t„e  tfrtil  runt  m  our  ploot  to 
Ottuie  trouble  tr**  opemtion  lu 
yourt. 

St 507  Auloriwtic  CtuM  Tufcrii*. 

Cuttinp  - - 

Uiak  •  Meriioeto'  T’l 

”  wTt  Of...  CI..H  Cut 

)0  lM<Kl.  COII»l"UO«l«  0* 

«'«W.  *i' 

k  X  oOW  7,mA  t.  15,000  per 


Wt  tpetiutiie  ••  «•”  ' 

“oort..*.  ' 

^y,  moeutocture  ot 
ttoeOu'O. 
n<t>e  rebet. 

luiupt.  pboteee'” 


Wr  am  iptriil)'  oiywiyd 
to  hmdk  duvet  cnqutrtRi 
ftoa  owMM  «nd  can  ^ivc 

•MUUaiOCUVnKSMUA 

Cskky»^^,honkrAr 
bftif  m 

ddknir^miamycarctmtmt 
immmboK  m  tmfk  m  myhtil 
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n09  SovonH.  Steu...  Hortb  •or,.-.  H-  i.-T 

i 

M  41  »OUi  CHAN 

NCi  osciiioicorf 
1  AC  mn4  1  6C 
DC  *• 

•00  000  cp« 


bines  the  subaudio  with  the  normal 
audio  frequencies  and  provides 
both  sine  and  square-wave  outputs 
over  the  frequency  ranKe  from  0.02 
to  20,000  cps.  Six  frequency  bands 
are  provided,  each  covering  a  full 
decade,  with  continuous  control  of 
frequency.  The  unit  features  an 
ability  to  '  recover  quickly  from 
bandswitchinK  and  similar  disturb¬ 
ances.  Sine-wave  output  recovers 
to  90  percent  of  steady-state  ampli¬ 
tude  in  less  than  2  cycles  of  the  dial 
frequency. 


MUktl  GUN  CATM 
OOl  lAV  TUMi 

(«ea  <•««  •••A* 

*mm  fsfn  !«!»•« 


CA.I  DC  ^tf  AM 


M-11  DUAL  CHAM 
Nil  OftCHiOSCOri 

rtsMi  OOM  V  rmt 


Men  in  work  timilor  te  your*  hove  tuccettfully  applied  eur  Cathode. 
Ray  tube*,  otcilleecopet  and  »<ope  amplifler$  in  tetting,  production 
end  retoarch  capociliet  where  cuch  equipment  wa«  never  procticol 
hetere. 

In  other  inttoncet  our  products  hove  replaced  lest  satisfactory  oquip- 
menl,  doing  the  job  with  greater  speed  and  accuracy  than  was  possible 
previously 

You  con  benefit  from  eur  development  program  which  is  leading 
industry  to  new  products,  new  refinements  in  existing  products,  new 
research  methods  and  techniques. 

Orep  us  o  line  We'll  be  glad  to  send  you  full  information  or  talk  ever 
your  specific  needs 

All  scopes  illustrsrted  employ  Avo  inch  Aot-face  tubes. 


Frequenry  Standanla  and 
Dividers 

Analysi.s  In.stri’ment  Co.,  P.O. 
Box  2111,  P'ast  Paterson,  N.  J.,  is 
manufacturing  frequency  standards 
incorporating  a  new  type  divider. 
The  divider,  when  used  in  conjunc¬ 
tion  with  crystal  or  tuning-fork 
standard  oscillators,  makes  possible 
a  more  compact  arranjrement  for 
supplyintr  motor  drive  freijuencies 
for  facsimile  and  similar  applica¬ 
tions.  Illustrated  is  a  complete  fre¬ 
quency  standard  for  delivering  60 
cycles  from  a  90.72-kc  crystal-con¬ 
trolled  oscillator. 


C.ireiiil  Breaker  Attarhiiient 

Safety  Devicfs  Mfo.  Co.,  570  7th 
Ave.,  New  York,  N.  Y.  A  new  light¬ 
weight  circuit-breaker  attachment 
designed  to  convert  small  snap-ac¬ 
tion  switches  into  circuit  breakers 
operates  over  a  wide  temperature 
range.  Called  the  Therm  U  adapter, 
the  device  weighing  only  0.3  oz  may 
be  used  to  replace  circuit  breakers 
in  ain’raft. 


electronic  tube  corporation 


PHILADELPHIA 


PENNSYLVANIA 


Literature _ 

Pulse  Kise  Time  Indicator.  Elec¬ 
tronic  Systems  Co.,  555  E.  Tremont 
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PRECISION  SOUND 
!  MEASUREMENTS 

•  Ricftd 

•  Exc»MI«"al  tallkratifi  Stability 

•  UaaffaetaS  by  Variatiaaa  ia  HaMibity 

letiable  drift,  although  in  fre¬ 
quent  use,  and  without  the  use 
of  dciticaiors.  Users  include 
government  laboratories,  univer¬ 
sities,  audio  development  labora¬ 
tories  and  industrial  plants  manu¬ 
facturing  sound  equipment. 


Kellogg  Midget  Condenser  Mi¬ 
crophones  are  used  regularly  for 
sound  measurement  in  Kellogg's 
own  laboratories  .  .  .  several 
having  been  in  service  for  over 
10  years  without  exhibiting  de- 


S  SfCONO  HIATNM 
no  waiting,  sovm  powor 
tlOIO-TIP'^ 
lot*ft  ki  tip 

lONOlB  liACH^ 
hiH  iV*  inchos 

- - 

tpoHiglils  rtw  worii 

STtlAMlINIO 

porfoetty  ^ 

boloncod 

DUAIMIAT  i 

•inglo  hoot  1  j 

200  worn,  f  wa 

duol  Kool  w 

200/250 

wottsj 

iisvoits, 

ao  cycles 


RISPONSI-Using  a  cathodp 
follower  preamplifier  the  response  is  approximately  -59db  referred 
to  I  voic'd) ne  cm'.  The  response  is  flat  to  within  Idb  from  lOU 
to  TOOOeps  and  to  within  idb  from  60  to  10,000  cps.  MATIRIAL 
— Diaphragm-. DO  1*  ST-17  aluminum  alloy.  All  other  major  com- 
(HMients  are  brass.  Fxtemal  surfaces  are  bright  gold  plated  and 
lacquered.  CAPACITY — Approximately  dOmmi.  INSULATION  Ri- 
SISTANCi — 100,000  megeihms  minimum  measured  at  250  volts. 
POLARIZINO  VOLTAOi — 150-300  volts  recommended. 

Send  for  full  specificolioHs  today.  IT'ri<e,  uirr  or  call: 


Jhontrr  tn  RciJio  /'ndmrfrifid  .InsIrMcfion  .S'mer  1^27 


ftOntTr  in  tcildic’  rni/incTting  .insirHciicn  .smer  i-*.,:/ 

Capitol  radio 

ENGINEERING  INSTITl 


You  ran  do  every  kinil  of  soldering 
with  this  new  230  wall  %  elirr  Cun. 
Power-parked,  it  handles  heavy 
work  with  ease — yel  Ihe  rompael, 
lighlweighi  design  makes  il  equally 
suited  fur  driirale  soldering  and 
gelling  into  light  spots. 

Pull  Ihr  trigger  swilrh  and  vou 
solder.  Release  the  trigger,  anif  off 
goes  Ihe  heal — aulomalirally.  Mo 
wasted  lime.  No  wasted  rurrrnl.  No 
nerd  to  unplug  Ihe  gun  between 
jobs.  NIver  anti  under'  position  of 
terminals  provides  greater  visibility 
with  built-in  spoll^hl.  Kxira  S'A' 
length  and  new  RICID-TIP  mean 
reaP  soldering  effirienry. 

Chisel-shape  RIGID-TIP  offera 
more  soldering  area  Cor  faster  heal 
transfer,  and  new  design  gives  bear¬ 
ing  arlion  for  heavy  jobs.  Here  vou 
gel  hralures  not  found  in  any  olkirr 
soldering  tool  . . .  advantages  that 
save  hours  and  dollars.  Your  R'eller 
Cun  pays  for  itself  in  a  few  months. 
Order  from  your  distributor  or  write 
Cor  bulletin  direel. 

KHMimO  nr»-s#>  row  esav  s«  / 

flb«  mmw  Wffitfff  9wi4«  b*  ^ 

ROldffflwt  — 30  X  •»,*■*#  J 

ass  airssl 


Jn  JurrJiltd  TfihHKjl  Jn'lilutf 


ADVANCED  HO.ME  STUDY 
AND  RESIDENtT  COURSES  IN 
PRACmCAL  RADIO  EI.ECTRONIt  S 
AND  TELEVISION  E.NOINEERINf, 
Rr,|w<l  t.w  fr«  IvsK  Itsjy  w 
rriJnit  hNosI  csuI-U  It  rrmss  i« 

DEPT  JSSB 

IMli  and  PARK  ROAD.  N  V 
WASHINGTON  10,  DC 
AH^oret  frf  Velertm  ^»s(s(ss 


WELLER 

WW  itNIFICTIIINtCII 


U91  W.  Lufoyatta  Rlvd. 


Datrait  1b,  Michigan 
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I 


PHONf 


STANDARD  TRANSTORMIR 
SUffRtOR  lUCTRK 
STIVANU 
ITC. 


^  Take  a  gander  at  just  a  few  of 
the  latest  products  you  want— 

availabim  now  from  Milo's  groat 
worohouso  of  comploto  stocks: 

CINCM  ION(S‘~Nr«  300  strm  pluft  vi<)  wckets  m  dMp  brKkd 
mounlinji  New  "164  bstiiw  jtfips 

CONTIMNTAl  CARION*  Nobtloy  precision  resistors  Kteel  for  meter 
uDorh  end  otber  mdustriel  ippiicetions 
AlUN  I  DUMONT  LAIORATMIfS  New  oscilloscopes.  supeisedin| 
the  femous  ?088  Type  304  (308  00  eecb  Type  304H  (33800  eKh 
TfDdAl  TTUPHONI I  RADIO'  -  All  types  mimetuie  end  packaged 
power  cKtitiers.  and  RGU  cables 

IRC'- New  type  OCH  and  DCf  precision  resistors  BTS  BTA  BT2  and 
BW  resistors,  in  all  tolerances  and  values  New  CIA  and  CL  1  msu- 
lated  chokes  readily  identified  w'th  RMA  cow  coding  in  mircohennes. 
SUKRIOR  tlfCTRIC'-  Powerstat  variable  transformers  and  automatic 
voltage  regulators  tor  every  requirement 

(YIVANIA*-AII  types  of  german  um  crystals,  new  glow  modulators,  gas 
pressure  tubes  TR  and  ATR  tubes  strobotrons.  thyratrons.  flash  tubes 
ALLEN  HAOKT'-Potentiomelers  and  EB  GB  HB  resistors  in  all 
tUerances  and  values 

•Prices  and  literature  on  these  products  available  upon  written 
request  on  your  letterhead 


througH 


tavet  you  money,  time  and  eHort! 

Only  Milo  gives  you  All  tkese  ticknivt  buying  advantages: 

e  COMPLETE  NEWEST  STOCKS  OF  All 
THE  BEST  MANUFACTURERS 
A  FACTORY  PRICES 
A  SAME  DAY  SHIPMENT 
A  LATEST  TECHNICAL  KNOW-HOW 
AND  KNOW-WHAT 

A  PERSONAL  AHENTION  AND  ADVICE 


one-source 


Ttttriligw  t«|tri( 
test  ta  get  n  It  ih* 
iKtwy  (rue  Can  Mu*  i 
mmstius  lalis 
•nnsioa  ia«ai  AU  tar 
10  laa  li  Witts  aa  ysM 
lansrOaaa  Isi  has  latail 


BEekman  3-2980 


Radio  &  Electronics  Corp. 

200  CrtMwkh  StTMt,  New  York  7,  N.  Y. 

Coble  Address  MILOIECTRO 
Tha  ONI  teurra  lei  All  yeer  altcirewic  needs 


(ieneral-Purprtse  Pulse  (ienerator. 
Mewlctt-Packarrl  Co..  UDo  Pajri* 
Mill  Kri.,  Palo  Alto,  Calif.  V’olume 
1,  No.  ft  of  the  Journal  is  a  four- 
pasri'  ili'scription  of  the  model 
■J12A,  a  ('.<17  to  lO-iisec  pren- 
eral-juirpose  pulse  generator.  In¬ 
cluded  are  specifications  and  photo- 
praphs  of  oscilloscope  trace.s  of 
three  typical  major  output  pulses 
of  different  duration. 

Coaxial  Measuring  Equipment. 
General  Radio  Co.,  275  Mas.sachu- 
setts  .\ve.,  Cambridpe  .19,  Mass.  .A 


Ave.,  New  York  .57,  N.  Y.  Descrip¬ 
tion,  illuAtration  and  specifications 
of  the  model  632-R  pulse  rise  time 
indicator  are  piven  on  a  sinple 
pape  The  instrument  covered  is 
intended  for  the  accurate  plottinp 
of  the  ri.se  time  of  rapidly  risinp 
positive  voltape  pulses,  employinp 
a  specially  desipned  delay  line  of 
variable  lenpth  and  a  vtvm. 


Electrical  Contacts.  Gibson  Elec¬ 
tric  (!o.,  Frankstown  Ave., 

Pittsburph  21.  Pa.  A  line  of 
Steelback  electrical  contacts  con- 
sistinp  of  silver  facinp  individually 
bonded  to  steel  backinp  for  projec¬ 
tion  weldinp  to  contact  supports,  is 
illustrated  and  described  in  circu¬ 
lar  501.  Sfiecifications  for  standard 
contacts  are  included. 


Nuclear  Instrumentation.  Kel- 
ley-Koett  Instrument  Division,  '20 
E,  Sixth  St.,  Covinpton,  Ky.,  is  now 
piihlishinp  Kelefax,  a  new  bi¬ 
monthly  publication  of  interest  to 
is'rsonnel  enpaped  in  radiation  and 
industrial  instrumentation,  nuclear 
-science  and  technolopy.  It  contains 
articles  by  members  of  the  enpi- 
neerinp  staff  and  puest  authors, 
useful  reference  data  and  t.ibles, 
and  announcements  of  new  prod¬ 
ucts. 


I  Kadiopraphic  Materials.  Eastman 
Kodak  Go,,  X-Uay  Division,  Kiwhes- 
ter  -I.  N.  Y.  .A  new  16-pape  catalog 
I  of  materi.als  for  industrial  radi¬ 
ography  descrilyes  films  for  use 
(  with  x-ray  equipment  of  varying 
kilovoltape  and  with  sjiecimens  of 
varying  thickne.ss  and  den.sity.  In¬ 
formation  on  relative  speed.s  and 
contrast  of  different  x-ray  film 
emulsions  is  provided  in  a  handy 
j  chart. 
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NiW  StOOUCTi 


AEROVOI  •  RMRMNOl  •  BUD 
BURCf((  •  CINCN-JOMR 


CORNIU  DUBAKR 
RUIN  B.  DUMONT  •  ERA 


FEDIRAl  TtlIRMONI  I  RADIO 
OtNIRAt  lUORK  •  HAMMARUmO 


HKKOR  •  Ml  •  iAMI(  MHIIN 
KINCS  tUCTRONKt 


NATIONAL  (OMRANY 


SIMfSON  EUORK 


FORO 


ARE  USED  IN  THIS 
ULTRA  SENSITIVE 
ELECTRONIC  PHOTOMETER 


In  thin  inatrumnnl  dntlqsnd  lor  moosuronool  ol 
vory  low  liohf  voluos  S^.Whlto  RooUtor*  torro 
ot  iho  orkd  rotUtanco  1b  th#  all  ImponoBt  hlqh- 
qoin  D.C.  omplUior  circuit.  Tho  moaulocturor. 
Pbolovoll  Corp..  Now  York,  N.  roporlo  that  Iho 
rooifttoro  "work  oory  ootiolaclorily"  which  chocks 
with  tho  oxporionco  ol  tbo  maBy  olhor  oloctronk; 
oquipmont  monutocturors  who  uso  S.S.Whlto  ro> 
sistort. 


WRITE  FOR  BULLETIN  4906 


S.S.WHITE  RESISTORS 

are  ol  pantcuUr  imcrcM  to  all 
nerd  rr^iMort  T«ith  inherent 
t»»u  Moitr  httl  and  good  ttoktUif 
in  all  cliaate% 

HIGH  value  range 
10  to  10,000,000  MEGOHMS 
STANDARD  RANGE 
1000  OHMS  to  9  MEGOHMS 


II  qtvM  •tsantial  data  about 
Sa.Wbllo  RMisloct.  Includlnq 
construction.  characlorlstlcs. 
dlraonslons.  otc.  Copy  with 
pries  list  on  rsqusst. 


S.S.WHITE 


ir«.  CO.  *fWS#o#iO  a  a%mMmtk  oimioN 

■Dirr  R  !•  lAIT  4«lh  IT.,  NIW  TOIR  !«,  N.  T.>» 
riilllll  SNAfTS  AND  ACCfStORIft 
MOlOtO  riASTtCS  fROOUCTS-MOlOCO  RIStSTOCS 

Cmt  A  AAA  *}mdm*i^UA 


XceEitk 


REAMING— NUT  DRIVING— SCREWDRIVING 

All  In  One 

Combination  Metal  Kit! 


io  O»mfoftahle.  man-alM  XCCTsITB  handle 
whlrh  flu  throe  bladra 

1.  2  bTreodiitre  utaea  In  dKarhabie  rhn>tn« 
plated  blade. 

1.  l>rta(  tiable  reamer.  ■ 

S.  9  chrome  plated  defarhabla  nut  drieer 
hladee.  2*. 

o  All  theM'  nuirh-chante  tonla  In  Rlurdv 
cdiTipact  niefal  b»>x  ahuwn  at  CQ  QC  — - 

left  -nol?  . 

ASK  YOUR  SUPPLIER  OR  WRITE*  ’  - 

PARK  METALWARE  CO.,  INC. 

Dspt.  C.  Orctiord  Pork 


Don't  risk  production  weoknrss  becouts  you  don't  ko«e 
the  exact  coil  you  need  Insist  on  Oono  electricol  coil 
windinqs — it's  the  perfect  formula  (or  heolthy  production 
Dono  mokes  every  type  of  coil— ond  each  is  mode  to  your 
exact  specifications. 

Also,  TRANSFORMERS  MADE  TO  ORDER 


•  Form  Woynd 

•  Popor  Soctiofi 

•  Actroto  Bobbin 

•  Molded  Coils 

•  BokoMto  Bobbin 

•  Cotton  Intor- 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN 


•  Coils  tor  High 
Tomporotyro 
Applications 
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Are  you  missing  out 
on  a  customer 
who  spends 
$120,000,000  a  day 
AND  WHO  IS  BUYING 
WHAT  YOU  SELL? 


Every  single  type  ol  product  and 
service  produced  in  the  United 
States  is  being  bought 


NOW 


by  one  of  the  3,500  Federal 
purchasing  aa^ncies. 

You  definitely  need  not  be  a  laree 
producer  to  bid  for  thii  buiineu. 
Cottcernt  with  ax  few  at  6  employ¬ 
ees  are  obtaining  profitable  con- 
tracts  or  sub-contracts. 

The  Government  WANTS  to  do 
business  with  small  and  medium- 
sized  companies. 

You  don't  need  salesman, 
••influence,”  or  “Washington  Rep¬ 
resentation.”  All  you  nead  is  an 
honest  product— or  service -at  a  fair 
price.  It  it  easy  to  learn  what  pro¬ 
cedure  to  follow,  what  prices,  dis¬ 
counts  and  delivery  schadutas  are 
current.  Our  free  Advisory  Service 
provides  these.  And  remember, 
20%  of  the  business  done  in  this 
country  today  is  government 
business. 

Oovernmant  terms  are 
•'Cash"  —  usually  10  to  30 
days. 

Gavernmant  contracts  arm 
bankable  sssalt. 

Hare  are  sales  oppertunlllas 
for  you  —  svithout  number. 


TfUlRRE  RSSOCIRTCS,  IRC. 

1  HUDSON  ST  NIW  TO»W  n  N  Y 


Mail  thii  coupon  today. 

Cot  tho  wholo,  iimpio  Hofy. 


Trilane  Associates,  Inc.,  Dept.  E-S 

1  Hudson  Street,  New  York  13,  N.  Y. 

C«nTl*m#n: 

Wa  yndorttand  that  you  Ufy«  o  Dotty 
BulUtin  cevofinq  tho  pwrcKoling  nood«  ol 

2  500  qovommont  ogonciot;  thot  yov  ot»o 
otfar  on  Adviwory  Sorvko  on  whon  ond  how 
to  bid;  thot  both  moy  bo  »vb«cfibod  to  low 
o  triol  ot  $17.50  o  month^or  rogutorty,  ot 
$l4i  o  yoor.  Without  obligotion  on  our 
port,  ploowo  »«nd  wt  lull  dotoiU  ond  o 
•ompio  bwHotin. 

Firm  Naiw  ■_  _  _ _ 


»r - 

AddroM- 
Clty _ 


J 
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CLEAN-CUT 

ADVANTAGES 


Si 


PATE  NT  ED] 


RADIO  PINS 


I  Extrtmc  Uniformity 

2S«ptri«r  Stalling  Onalitws 

...tnds  will  roll  witfwot  splitting 

3Bottor  for  Moldoa  Ports 

...closod  ond  koops  compeond  oot 

If  you  URo  pins  for  vacuum  tubes, 
ailapters,  fluorescent  lamps,  plugs,  or 
elwtrical  e<juipment  of  any  kind,  the 
chano's  are  you'll  save  time,  money  and 
reje<"tions  by  using  thes»*  super-smooth, 
scusi/css,  patentiKl  Radio  Pins.  They  are 
available  in  a  wide  variety  of  styles  and 
sizes,  with  staking  end  either  closerl  or 
o|>en.  For  a  quotation,  simply  send  a 
sketch,  sample  or  dt*scription  and  state 
the  ijuantity  and  finish  you  need. 

SHUT  METAL  STAMPINGS? 

In  addition  to  Radio  Pins,  we  produce 
large  quantities  of  top  caps,  base  shells 
and  adapter  shells  for  vacuum  tubes; 
also  a  wide  variety  of  other  metal  prod¬ 
ucts,  including  det>p-<lrawn  shells  and 
cu(>s,  blanks  and  stampings,  ferrules, 
grommets,  washers,  vents,  fasteners 
and,  for  almost  every  manufacturing 
I  r»*quirenient,  the  world’s  largest  assort¬ 
ment  of  eyelets. 

We  invite  your  inquiry  to  the  Water- 
bury  Brass  ('khmIs  Branch  of  The 
American  Brass  (’ompany,  Waterburv 
20,  Connecticut. 


;»•  V’,  \  II  '  1,' " 


rot  QUAUTV  BIASS  G00DS~  AnACONdA 


N(w  riooucn  (cms*mS) 

recent  4-page  folder  describes  and 
illustrates  a  line  of  uhf  measuring 
equipment  for  college,  and  research 
and  development  laboratories.  The 
components  included  are  designed 
j  for  mea.surements  on  antennas,  os- 
I  dilators,  amplifiers,  transmitters, 
receivers  and  overall  systems  such 
as  communications,  data  transmis¬ 
sion,  remote  control  and  dielectric 
I  heating  equipment. 

Disc  CeramicN.  Cornell-Dubilier 
Electric  Corp.,  South  Plainfield, 
N.  J.  The  Tiny  Mike  line  of  minia¬ 
ture  ceramic  disc  capacitors  is 
treated  in  a  reient  two-page  catalog 
I  insert.  The  capacitors  treated,  used 
i  chiefly  in  tv,  f-m  and  vhf  applica- 
!  tions,  are  designed  for  bypass  and 
coupling  in  assemblies  that  are 
'  compact  and  in  miniature  electronic 
equipment.  The  units  described  are 
19  32  in.  in  diameter  and  5 '32  in. 
j  thick. 

Germanium  Diodes.  General  Elec- 
I  trie  Co.,  Syracuse.  N.  Y.  A  new 
'  loose-leaf  book  entitled  “Welded 
Germanium  Diodes”  covers  every 
j  necessary  aspect  of  this  compon- 
I  ent  from  general  sales  information 
I  to  service  notes  and  applications. 

!  References  to  additional  infonna- 
!  tion  in  the  literature  are  included. 

^  Price  is  $1.2.'>. 

Tube  CharacterisficH.  Sylvania 
Electric  Products.  Inc.,  Emporium, 

I  Pa.  The  new  radio  tube  character- 
!  istics  chart  is  comprised  of  28 
pages  of  technical  data.  Types  arc 
listed  in  numerical  and  alphabeti¬ 
cal  order.  Complete  instructions 
on  the  use  of  the  chart  are  in¬ 
cluded. 

Power  Supplies.  Furst  Electron¬ 
ics,  12  S.  Jefferson  St.,  Chicago  6. 
Ill.  Six  types  of  electronically 
regulated  power  supplies  are 
shown  in  a  four-page  folder.  In¬ 
formation  given  for  each  includes 
maximum  output  power,  output 
voltage  and  current,  maximum 
ripple  voltage  (rms)  and  size. 

Slow-Speed  Oscillo(«cope.  A.  E. 
Cawkell,  7  Victory  .\rcade.  The 
Broadway,  Southall,  Middlesex, 
England.  Leaflet  No.  7  gives  a 
general  description,  design  in¬ 
formation  and  specifications  for 
the  type  SPIO  alow-speed  oscillo- 
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For  ^18  Stranded 
or  ^16  Solid  Wire  or  Smaller 


FAtSTROW 


Quality  controlled 


CURTIS  TYPE  "E " 

Terminal  Blocks 


FORMED  AND 
ASSEMBLED 
BENCH  BOARD 


Low  initial  cost'  Monny  end  labor  sa>in9  otscmbly' 
Hare  is  o  terminal  block  specially  suited  lor  making 
conncctiont  ol  smell  control  wirin9  to  blocks.  No 
lu«  s — no  looping  ol  wire — no  removing  ol  Krew — 
simply  loosen  one  Kre»,  insert  stripped  wire  between 
clamping  members  and  tighten  screw  Wire  is 
held  so  lirm  that  it  will  break  belore  pulling  out 
Type  "E"  block  IS  ol  solid  base  consIrsKtion,  elimi¬ 
nating  possibility  ol  grounding  Available  with  Irom 
I  to  22  terminols 


ffeguest 

Bullttin  123  for  complete 
data  and  prrees. 


/  CONTROL  CENTERS 
S.  ENCLOSURES 
m  ^  PANELS 
I  BOXES 


Terminal  Plock  Soles 
4S22  W  Madison  St ,  Chicago  24,  Illinois 
Foctory — Milwaukee  14.  WiKonsin 


I  mA  PAISTROM  eanrica  ii  foot. 

compotont,  complota.  It  iiscludoa 
fonniiig,  ptutching,  srokiinc  and 
finiehing.  Piping,  seiring  and  ac- 
caoeoriae  can  bo  bsiilt  in  sehaci 
doeirad.  Faletrom  onginoare  setll 
oven  procure  and  inetall  your  in- 
etrumonts  to  your  tpaci&catsooa. 
Alt  srork  porforniad  by  Faletrom 
it  done  by  etsgineart  and  tachni* 
ciant  thoroughly  familiar  writh 
each  phaaa  of  productiaa.  Me- 
charsict  skilled  in  suorking  writh 
steel,  aluminum  aisd  stainless 
steels  assure  fiiseet  wrorkmanahip. 
Falatrom  imtallations  ore  in  serv¬ 
ice  throughout  the  electrical, 
chemical  and  petroleum  indus¬ 
tries  —  have  been  an  accepted 
standard  of  excellence  since  1870. 
For  a  practical,  economical  solu- 
tiem  to  your  metal  forming  prob¬ 
lems,  go  to  Falstrom! 

TO  glT  All  TNI  lACTl,  fill  OHT 
AMO  MAIl  TNI  NAMOT  COUPON  illOW 


PAPER  TUBES  For  Coil 
Winding  up  to  7Va"  x 
T'/a"  wall  fhicknestes  to 


50.000  pouibi*  ARBOR  siztt 


Jr  IMMEDIATE  DEUVEBY  ee  "ETOCX"  sixes  el 
^  Dimlmcuic  Eraft  from  H"  x  to  IV^“  a 

2H**  of  various  vaU  thickn— rm.  Ib  tS**  loo^tht. 
Writ*  fodaf  for  prtcoa  on  AifT  tbmooafoa  or  quoofitr 
of  hibo  fou  dooiro. 

ACCURATE  PAPER  TUBE  CO. 

Sqiforo  ofid  flocfoof  yfor  fubet  for  CoN  Wfodfof 

:  N.  NobU  St.  ChktifO  12,  III. 


IVrfftrmanrr  provnl  ftir  prrripion  and 
l«»nR  lift*  t»y  Horld'tt  Iradinff  niakrra  i»f 
eiet  tru'ol,  ainraft  and  liming  tnsiru* 
mrn/.i;  ueather  rerordrrn; 

ail  testing,  indtt  altng  and  ret  ordtng  ap¬ 
paratus. 

or  pH  in  trrrHB  or  liunhinRR  to 
•uit  rt*quirciiu*nl».  Uriie  for  brot-hurc. 


Gontlemon: 

Plooae  Bond  full  informatioCB 
at  onca.  I  am  intaroatad  tn 


rifli  fine  jewelM  Mince 

Kirhartl  II.  Kircl  &  Co. 

3  Spruce  Sired,  allham, 


^itai 
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scope  for  U!<e  wherever  ver\'  slow 
speed  waveforms  are  required  to 
be  observed. 

In^ulalini;  ('imipound.  Dow  Corn* 
injr  Corp.,  Midland,  Mich.,  has  pub¬ 
lished  a  16-page  booklet  on  the 
uses  of  DC4  silicone  compound  for 
waterproofing  and  insulating  air¬ 
craft  ignition  systems  and  elec¬ 
tronic  equipment.  Many  illus¬ 
trated  applications  are  given. 

Time  Measuring  Instruments. 
American  Chronoscope  Corp.,  316 
W.  First  St..  .Mount  Vernon,  N.  Y. 
A  4-page  bulletin  illustrates  and 
describes  a  line  of  electromechani¬ 
cal  chronoscopes,  input  a<lapter8 
and  j)hotoelectric  adapters  for 
measuring  significant  operating 
times  from  10  i»sec  to  3  sec. 


sptJT  oi  Nf  HAi.  n  RposK  .sKNsmvr  n  c  rkij^y  Im- 

pwuMw  m  t$rrnJx  tO 
miiimxutfi  nraattiv*  (o*  V-T  rrb>  (V* 

r«MU.  rM  wt  U)  ofarimu  •!<*«■  u  10  miRiwatu  rrwMMti  AdjiMt* 
«M»U  f«r  f  0»p  tumiMMi  rosUrt  rfttific  <  'cd 

nMtAOr*  Up  to  I  4, duo  (ilUM 


ltpf)T  VI  KY  HCNMlTtVE  I>  r  RKUY  HoUac*^  oniAtun*  ood 

■MifikfiM  rAi»eiK-i>  rwMt  oirrrmft  wteaffo  tio  toputu  m  U>w  m  I 
•U/tMSa  WiUiMoshI*  tkark  iloifuicr  iVrrMtoo  Mljtict* 

■ivou  2  Mip  otMoioai  rontorl  rotiiit  Toil  rmaUiw^  u|>  to  !A  lUO 
•tiaw  •doftkiMOw  HuiH-io  m-ttftor,  iV'^utl  tliffriYntioJ 

o|»rot«oi  ruMUat  lomtvfotttrr  (’•NBtiriMUnn 


Klectrical  Contacts.  Fansteel  Met¬ 
allurgical  Corp.,  North  Chicago, 
111.  A  new  .'t6-page  illustrated 
booklet  contains  information  on 
electrical  conUicts  of  value  to  de¬ 
sign  engineers.  It  includes  a  thor¬ 
ough  discussion  of  contact  mate¬ 
rials.  their  properties,  advantages 
and  uses.  The  booklet  also  contains 
a  glossary  of  electrical  contact  en¬ 
gineering  terms  ami  a  series  of 
captioned  illustrations  enabling 
recognition  of  symptoms  of  con¬ 
tact  failure. 


SPOT  .-►N'lTIVK  -Is  KVYINC  rniwui  cSm- 

•rtrfMiir*  *1  >»«  r«»t  M  Vrtm  4  l>Ut 

<j4  adjtjMnirat  aith  h«m  aixi 

r«int*rt*  ii  w  autte^l  lA  hi<h  tpmj  muiitint  »nd  krvinf  Mfs  hAii»r*l 
liif  III*  iiiirrfttioA*  (hmmI  f<ir  l  Ulf*  iirrutU  hrfjtnc 

l^fsrMKm  aihI  v  liraittm  in<ii>untt)  r<M«lArt  rktino  u|>  to  5  4iiipi. 
<  4m)  rftMrtMwv  lo  I  I.IMHI  oliiiM  4  <  arMiliviiy  0  1  V  .\  »l 

•0c|»  'wr^trmtdr  UA  tra  from  16  tnUr|«  Pr«AM-U  <klw‘»U 

<ir  iMtruni^t  l  untai  u 


VinTK  IR<’»  IT  I'OI.ARIZKl^  Sf.V>ITI\K  KKI.AY  NniW*  nr 

diNiidf  up  to  nhnj*  t'Kai 

I  n(4i»rt«  up  to  iri>1  San.D  mutiittaJ  ratinf  HaUiM-fRi  arnuklarr  for 
vtt«ratM«  pMuaifaitrr  M>|tM  \  rhr.»  'ir  Null  Srrk- 

MtC  autfittiai:'  |■mltKlnl^<  nr  2*^  at  •  imtnti  >rniitivitv 

’ 'in  r«iAt*rt  r(ini|4r%it>  '  frnni  10  to  iiiii  niiUi«»iu  FtiRM 
^  .>|ir>n4  Krturn'  I  ar  an  iiriltAart  araaitivr  r*U%  if  a 

rnmp4r%  rtuiUrt  rmnfunatiofi  »  ncrdni  I ’ooilxnra  ftth<  tto«  ol  {akH 
rrUv  aiui  rtiAt*>  t<ir  .>rti«itivtt>  mme  a*  X  llna(«iiKla  nt«l>  to 
unr  lailariiv  M'HM  2  loU  htiic  prrBMvaf  Hr|4orr« 

mnt  Kaiix  al  laD  K  elr*  tnral  rr«rt  rrUv*  vhrpr  l(in«rf  tilr  arxi  frratrr 
vtlcatmti  rvaiataiM**  la  mjuirrd  >ir«uHti«itv  fnmi  DHMo  SAUntiUitiatU. 


Transformer  Itulletin.  American 
Transformer  Co.,  178  F^mmet  St., 
Newark  5,  N.  .1.  Bulletin  110-02 
describes  an  improved  line  of  air¬ 
cooled  (dry-type)  transformers.  It 
contains  8  pages  of  information 
and  data,  including  tables  which  list 
standard  ratings  with  dimensions, 
weights  list  prices  and  wiring  dia¬ 
grams  of  transformers  in  capacities 
up  to  2»M»  kva.  single-phase,  and 
.300  kva.  three-phase. 


SPOT  S»SslTI\K  Ulilll  SPKKO  O'HHITKn  UKI  s.i.il* 
nr  muNipk  vnuJinc*  up  to  It  il>>  i4iiiia  ain(lr  HAUiKrtf  urntAturr 
NutiiAAi  ciuttArt  rAltiic  i  «mi»  K<ir  rr|««tjnii  itttptnpAte  ut 

up  tA  fiO  K' /’ V  MiiaI)  :«  atar  aphI  wricbi  tl^mi^irAUv  «>«lnd 

Mm-Kaai^aI  Ufa  Ml*  »tirrAtiim«  X.  \  arnf  Z  w* 

Tvi«r  6  aruiluliW  m  Surmt  7  rwuMtiritifu  fmqt  thAA  1  Ui 

10  mtUiAAtu  •«  f««ni  aihJ  iniutrPDtrDtj  K«»m  X  ia  UApful 

A«  tW  dviArtiim  AfrtuMit  la  puA<twm>it<  cirruitA 


.\irlairne  Kquipment  Protection. 
The  Barry  Corp..  177  Sidney  St., 
Cambridge  39,  Mass,  ('atalog  .502 
deals  with  vibration  isolators  and 
mounting  bases  u.sed  to  protect 
eliclronic  tniuipment  and  other  sen¬ 
sitive  apparatus  again.st  shock  and 
vibration  encountered  in  aircraft 
applications.  Two  pages  of  the  cat¬ 
alog  discuss  principles  involved  in 
shock  and  vibration  control,  with 
special  emphasis  on  the  effect  of 
air  damping. 


VARIITT  Of  ENCLOtUtlS 


l«  A44itioA  to  tH*  opoA  ttylot  kliowA,  SIGMA  RaIah 
avaiIa^Io  oitli  dui*  proof  or  tiormAtiCAMy-kAAtod 
Ao<io«urot  Mo«t  typot  oro  AvAiloblA  for  oitbor 
^of  io  or  pormoAAAf  toldAr-lo^  cooooctioot 


'I 
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YOU  CAN  DO  IT  BETTER  WITH  {^RMlci 


Cosso^i 


(ORMl^ 

makes  a 
grade 

that  **Makes 
The  Grade” 


of  Wofir  IN  tm4vtey 


l€-mai  rAlAr  toiind  ha*!#  *’TbA 
KomifN  ntotf'*.  ptHum  l^ormlr*  *‘m 
Work  In  Irvhittn''  Available  for  group 
•luiolnga  V^ritt  for  &!«. 


This  versatile  component  is  adaptable 
to  a  wide  range  of  applications  in  count* 
ing,  timing  and  fre<]uency  measurements. 
It  has  scale-of-ten  direct  reading  based  on 
a  reliable  binary  circuit.  It  has  easily  met 
power  and  pulse  input  reejuirements  and 
is  designed  for  plug-in  operation.  It  is  a 
self-biased  unit,  which,  although  for  op* 
oration  at  300  v.,  functions  consistently  at 
200  to  430  V.  It  can  be  easily  built  into 
your  apparatus.  Combined  with  these  ad* 
vantages  are  miniature  size  and  sturdy 
construction.  Price  S33.()0.  Discounts  on 
quantities.  Send  for  Bulletin  IX.U-1 14. 

Nov  jn  Droduition.  Brrkrtry'f  r>rv  Time  lotervg| 
Meur.  Aak  /or  Builrtm  TIM  114  lor  lull  inloringtioa. 


■nVIX 

()S(:il,1.0SC0PI:S 


INPUT  vs  OUTPUT 
VOLTAGE  VS.  CURRENT 
CAUSE  VS  EFFECT 

with 

twin  bc«mt  m  «>«ct  time  tynchionitm 
plus 

accuretc  »olU9c  and  time  meatuiement 
controls  at  your  fingertips. 

IS  YOUR  WORK  TV? 


TV  horiiontal  output  tube  waveform 
upper  trace  9rid  volts 
lower  trace  cathode  current 

STUDY  THIS  PHOTO — note  eeect  phase 
comparison  given  by  unique  Conor  twin 
beam  tube.  .  no  need  for  electronic  switch¬ 
ing  with  attendant  troubles. 

Photographed  On  Cossor  Model  1035 
with  Model  14?8  Camera 

Conor  simplifies  scope  photography. 

Model  1035  Scope  for  wide  band  ampli¬ 
fiers  and  fast  traces 

Model  1049  Scope  lor  DC  amplifiers  and 
slow  traces 

both  with  the 

COSSOR  TWIN  BEAM  TUBE 

Write  today  lor  details  and  demonsba- 
tion, 

ALL  MODELS  AND  COMPLETE 
SPARES  IN  STCKK  NEW  YORK 
AND  HALIFAX 


ELECTRONIC 

COUNTING 

APPLICATIONS 


L«rr«ls  *  •  •  toll  for  ouHfonding  <h«iiiicol 
r«tittoM  pro|Mrti«i  of  ^rmico  loNiiiiot«d  plostict.  Wh«fK«r 
you  roguiro  rotUfonco  to  ecldt,  olkoliot,  oaid*t<ng  ogonH  or 
inorgonic  loltt.  Formteo  hot  o  grodo  thot  '*moktt  tho  grodo**. 
And  Formice  hot  mony  othor  tpo<>ol  grodot  for  tpociol  opgii* 
cotiont.  Formlco  comet  In  theott,  tvbot  ond  rodt .  • .  con  b« 
molded  ond  pottformed  . . .  mochinet  eotiiy.  For  complete  In* 
formotion  tend  todoy  for  your  free  copy  of  16  poge  “^o* 
ductive  Formico**, 


Write  FORMICA 
4640  Sprirtg  Grove  Ave. 
Clnclnrmti  3),  Ohio. 


ProductivG 


(loRMi^ 


(CANADA) 


LIMITED 


COSSOR 


l^indsor  St.,  Halitaii,  No»a  Scotu 

1-1  ★ 

BEAM  INSTRUMENTS  CORP. 


42nd 


Roo 


2oe 


55 


ert 


MODE 

700 


decimal 


COUNTING 
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attU 

W,t«*  ♦•» 


Try  R^mUr  for  Sorvico-Tottod 
'*Hor</-fo-G#f"  Componontt  _ 


REMLER 

TUBE  SOCKETS 

•  STANDAIO  rOI  30  VIAIS... 

THl  BIST  IN  THI  INDUSTIT 

Heavy  (July  phenolic  suK-keta  with  hi({h  cur¬ 
rent  wiping  action  contact*  ...  for  induM- 
Iriiil,  transmitter  anti  tent  application.*. 
Hugged.  Years  of  tulie  insertions  and  with- 
♦IrawaSs  do  not  impair  contact  effect iveneaa. 
itiack  phenolic  is  standard,  low  loss  phenolic 
or  alkyd  on  order. 


■witlar  Campany  LM.  3101  Bryant  St.  San  IrandKa  K),  CaBf. 


*  /9/f  f\ 


VERSATILE  ...  The  Tekfronix 
lypu  SI  2  Oscilloscope  is  capable 
of  meeting  most  requirements  m  the 
varied  fields  of  SONAR,  RADAR, 
GEOPHYSICS  and  BIOPHYSICS.  With 
a  vertical  amplifier  band  width  of  DC 
fo  2  me  and  sweep  speed  range  from 
3  sec  'cm  to  3  microsec  'em  the  ob¬ 
servation  of  either  low  or  high  speed 
phenomena  is  readily  accomplished. 


Prka  $930  f.a.b.  Rartland,  Oragan 

ACCUMATt  ,  .  .  In  addition  to  waveform  observation,  the  Type  5 1 2 
provides  direct  reading  quantitative  measurements.  Precision  compo¬ 
nents  and  stabilized  circuits  permit  the  use  of  approximately  SO  inches 
of  scale  on  both  time  and  amplitude  dials,  giving  accuracies  of  5%  or 
better  at  all  points, 

DirniINTIAl  IN9VT  •  DllATID  TRIOOIR  •  SWIiR  MAONITICATION 
Rfaa**  write  er  wire  far  tetmplele  ipacIflraNan*. 


NEWS  OF  THE  INDUSTRY 

(cMHRliRE  fr«ai  pmg*  II0> 

meaning  no.  Then  later  the  Iseam 
can  be  reslirected  at  the  area  on 
which  needed  information  i.«  .stored 
in  order  to  read  off  the  signal  it 
applied  earlier. 

On  the  electrical  characteristics 
of  the  lieryllium  mo.saic,  according 
to  the  engineers,  depend  the  reli¬ 
able  fast  storage  and  reading  which 
make  this  tube  .so  promising  for 
high-speed  electronic  computer  ap¬ 
plications.  The  mosaics  are  made 
by  special  equipment  in  a  high- 
vacuum  chamber. 

The  .MIT  engineers  refuirted  that 
their  new  electrostatic  storage  tube 
should  lie  u.seful  in  any  application 
where  high-speed  storage  of  digi¬ 
tal  ciKled  information  is  needed. 

F'uture  improvements  of  the  tube 
resulting  from  work  now  in  pro- 
gres.s  are  expected  to  decrease  ac¬ 
cess  time  to  6  to  12  ^isec  ami  in¬ 
crease  storage  density  to  1,024 
iligits. 

I'lirrmonitiple  Tubl«**»  To 
III*  Reviwd 

Now  under  way  at  the  National 
Bureau  of  Standards  is  an  ex¬ 
tensive  project  for  the  revision  of 
all  the  common  thermoc’ouple  tables. 

I  Present  plans  call  for  the  publica- 

I  tion  during  1950  of  eight  tables 
giving  the  temperature-emf  rela¬ 
tions  for  platinum-platinum  rho¬ 
dium,  chromel-alumel,  and  copper- 
constantan  thermocouples. 

The  temperature-emf  tables  for 
thermocouples  previously  issued  by 
the  Bureau  have  been  widely  used 
in  science  and  industry,  not  only  to 
convert  thermocouple  voltages  into 
the  equivalent  measured  tempera¬ 
tures  but  also  in  the  preparation  of 
purchase  s[)ecifications  for  thermo¬ 
couple  wire  and  in  defining  the  rela¬ 
tion  between  impressed  emf  and 
scale  reading  for  pyrometers  which 
indicate  temjH-rature  directly.  Re¬ 
cently,  however,  in  accordance 
with  international  agreement,  the 
Bureau  adopt»*d  the  absolute  elec¬ 
trical  units  and  t>egan  using  the 
definitions  of  the  new  International 
Temperature  Scale  of  1948  both  in 
its  own  research  program  and  in 
calibrating  instruments  for  other 
laboratories  and  industries.  Re¬ 
vision  of  the  thermocouple  tables 
was  then  advisable  in  order  to  make 
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f  .  ^ 

Microwave 

Transmission  Problems  / 1 

f 

are  a  cinch  with  1! 

WaveHear  Wavegiides  1 

_ tl 

WISCONSIN 


The  Vi  AVITLtX  wa\e|cuide  incorpo* 
r^cet  «i//of  ihc  advaniagc)  of  rifiiJ  W4%c- 
guides  while  offering  the  additional 
feature  of  flexibility.  Designers  of  radar, 
IM,  and  telesision  transmission  equip* 
ment  have  discosered  that  this  combi* 
nation  of  pro|>erties  simplihes  many  of 
their  design  problems. 

ANTTLLX  waveguides  offer  lower  at* 
tcniuacion  loss,  excellent  impedance 
match,  and  extreme  flexibility  without 
loss  of  eftcieocy.  They  are  made  in  ac* 


cordance  w  ith  )oint  Army-Navy  spccilt* 
cations.  Let  us  work  with  you  in  deveU 
oping  special  waveguides  for  your  spe« 
cial  applications. 

Literature  on  request 
M  IKf  LLX,  IN(,. 

4  lU  Frclinghuysen  Ave.,  Newark  S,*N.  J» 


SPECIALTY 

DRYBAnERIES 

are 

Laboratory 

Built 


Weeuttem  make  dry  botterlgi 
of  unutirol  sixot  ond  copocitigl 
fo  give  most  •ffoctive  sarvigg 
in  indwstriol  ond  loborotofy 
work  of  oM  kinds.  Wo  wM 
tpocioMy  dosion  boHonoi  !• 
yoyr  individwol  noods. 


FREE  Heipkii  Catoiop 

Gives  complot#  description  of 
hordtoaet  indwstriol.  loboro* 
tonr.  ond  radio 
botteries  quickly 
ovoiloble  from 
Speciolty. 

Write  todoy. 

SPECIALTY  BAHERY 
COMPANY 


Promptly  Supplied 


We  ore  speciolly  equipped  to 
produce  and  ship  even  the 
smallest  orders  of  Kord  to  get 
botteries  without  deloy. 


WHITNEY  METAL 


41  YiAkS  iXPBRI£NCi 


WHITNEY-JENSEN 

Nos.  179-130 

Deep  Throat 
Power  Punch  Presses 


These  efficient  presses  feature 
high  speed,  deep  throats,  all 
steel  welded  frames,  inexpen¬ 
sive  auxiliary  attachments, 
vonous  punches  and  dies  from 
stock  They  have  o  S*ton 
safety  foctor 

Throat  Depths  —  IS’  ond  18 
Capacity  —  10  tons 


WHITNEY  METAL  TOOL  CO 
190  rottes  ST.,  toenroto.  ill. 


r  ^  1 

Titeaex 

Product  ^ 
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them  consistent  with  former  usajre. 

In  the  preparation  of  the  tables, 
emphasis  is  beinir  placed  on  conven¬ 
ience  for  use.  Thus,  explanatory 
text  will  Ije  short,  numerals  will  !>*> 
as  larjre  as  practical,  and  layout  of 
pajfes  and  headinjrs  will  1>e  ar- 
ranired  to  facilitate  inter|>olation. 
The  arirument  will  be  presented  at 
one-tenth  the  interval  triven  in  the 
oritrinal  tables.  Inverse  tables, 
formerly  lackinir,  will  also  l)e  in¬ 
cluded.  Kach  table,  tojrether  with 
its  invei-e,  will  he  issued  as  an 
.NH.S  .Misceraneoiis  I’liblication  and. 
when  announced,  will  be  available 
from  the  Superintendent  of  Docu¬ 
ments,  r  S.  ilovernment  l*rintin>f 
(ttlice.  Washintfton  2r>,  D.  f.  Prior 
to  publication,  impiiries  should  1m* 
adilresscd  to  I'yrometrv  Labora¬ 
tory,  National  Bureau  of  .'standards, 
Washimrton  2n,  I).  ('. 


WITH  YOUR 
PRESENT 
COIUWINDING 
MACHINE! 


BUSINESS  NEWS 


roi..\KVl)  Ki.KiTRomc.s  Corp.,  manu¬ 
facturers  of  television  broadcast 
ei|utpment,  test  eijuipment  and  mi- 
crowaM*  systems,  have  moved  to 
larper  (piarters  with  increased 
facilities  for  production  and  devel¬ 
opment  at  |(MI  Metroi>olitan  .Xve.. 
HriMiklvn.  N.  Y. 


Hoffman  Kaiuo  Corp.,  Los  .Xnjr- 
eles,  Calif.,  has  added  20.0(M>  .sq  ft 
of  floor  span*  to  its  liH-al  filants 
through  the  purchase  of  ()r4>|M'rty 
oi\  South  (Jrand  Ave.,  adjaiu'Ut  to 
the  r<'.sr  of  its  t)lant  No.  d 


No*.  10033  and  10039 
MwItl'Scalo  Diol* 


Initallalion  ol  theta  inexpensive 
PAMARCO  tensions  lowers  wmd- 
inq  costs  because  each  machine 
will  accommodate  more  coils  at 
hiqher  winding  speeds.  In  addition 
to  increased  production,  PAMARCO 
tensions  raise  production  quality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  turns.  Simple  thumb  screw 
setting  quickly  adjusts  for  any  wire 
gauge.  No  tools  or  special  skill  are 
needed  lor  operation.  For 
s.  complete  data  call  or  write 


JAMES  MILLEN 
MFG.  CO.,  INC. 


IN-It  I.INF  CoHP  OF  .Ami- RICA  h;n  ac- 
ipiircd  lo.iMMi  .si|  ft  of  additional 
factors  ipact*  m  Loup'  Dland  City. 
N  X'..  for  the  manufact urc  of  tcli*- 
\i>ion  antcnna.i  and  accc.-*sori«*s. 


MALDEN 

MASSACHUSETTS 


Kapio  Knc.inffkini;  LAitoKXTORir.'! 
have  consolidated  operation.s  into 
their  main  i>lanf  ;it  lit)  -10  ;t7fh  St., 
Imuik'  Island  t’ity,  N.  V. 
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Trtr*  4ovi 


tmrludm  mmttrr 
koidtmg  fittmt* 


IMrilCGNATING 
ratft*  c*IU 
traii«f*riii«r  Mil* 
l•Nlt4•N  M^U 
vlr«  fffltnf 
•M«r  tHfeM  f•r•• 
Pf<M»  MTMlIC* 
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O  I  N  V  E  t 


only  $215’^ 


The  (»reeti  l.n|irii\er  offers  great  speed  and 
<'<Hivenieiire.  VunkU  euto  up  to  four  lines 
of  letter*  from  i  M**  to  I"  on  rursed  or  flat 
surfaces  whether  made  of  metal*  plattira  or 
Hood  .  .  .  o|»erate«  by  merely  tracing  master 
copy-  ansorie  can  eIo  an  expert  job.  Special 
atlachment«  and  efigineeriiig  service  avail- 
able  for  production  Hork.  Just  the  thing 
for  radio.  eleclr«»fiic  apparatus  and  instru¬ 
ment  maniifa<-turers. 

For  aoofrty  oogroviiif  on 
•  gaooK  •  Naaio  Ptofot  •  Scolot 
•  Diolt  •  Ltntot  •  Moigt  •  IfistrymooH 
.  .  .  als4>  does  routing,  profiling  and  three 
<limen»ional  modeling. 


GRIEN 

INSTRUMENT  CO. 

341  Patnam  Avo. 
Combritffo,  Mott. 


What  Makes  a 
Mailino  Click? 


A4*Mliala9  moa  agro*  .  .  .  Ik*  Hot 
ta  Mc*  Ikon  kail  Ik*  aterT. 
l(c<lniw.RUl  MolUag  Ums,  uMd  by 
laadlog  BaBulactuxan  oad  lado*. 
Mol  ■»iTte«  orgaBlsalloiu.  diract 
ysor  adyortialBq  and  ioIm  proio- 
Haul  oliorti  ta  kay  purckaslag 


b  ylow  el  proMBl  day  dllfiealtUa 
b  BbalolBlnq  your  owa  aaillBg 
BoM,  IkU  aHIclant  panaaaliaad 
■irylci  la  particularly  Important  Im 
noaorlag  tk*  comprokanaira  market 
ooToraga  yen  need  and  wont,  b- 
▼eettgot*  today. 


McGraw-Hill  Pablishiig  Ca.,  lac. 

DIUCT  MAIL  DIVaiOM 
m  WmI  dtnd  Street,  New  Yeri  It.  N.  Y. 


A.70S 

>4.<keeeel 


:  AUTOMATIC 
OSCILLOGRAPH 

Developed  for  timpliciry  and  este  of  operacton.  the  HE  I  LAND 
Automatic  Otcillograph  Recorder  sA\t%  time . .  ■  reducet  cottt. 
Flexibility  of  operation  permit*  the  recordina  of  tcrain.  vibra¬ 
tion,  pretture.  acceleration  and  lemperaiuret. 

Wfif  fot  cemplwfe  cfer«tl*d  iafa#morion 

HIILAND  RESiARCH  CORPORATION 

137  futl  Fifth  Awanua  Danwar,  Colorado 


SPICIAL  FEATURES 

U  Eaty  laoding 

•  Four  <|wiclio<Kaaga 
papar  tpaads 

•  SimuHonaoat  v»awiiif« 
ratardifig,  tconning 

U  Trot#  idantifkatfan 

•  Zara  mirror 

4  AdiuttohU  oiitamatk 
raeard  langth 

4  SyneKraaiiing  rafaraiK4 
traca 

4  lamp  burfHowt 
indicofart 

4  Site  4V'  (H)  X  ISW" 

(1)  X  Ifvv'  (D) 

4  Waight  59  Ibt. 


COM  IMI IJIVDS 

Sc-lentlllf ally  rompoiixdeci  for  apeelflr  appllcatloaa  from  waxee.  realaa. 
aephalta.  pilches,  oils,  and  mlnerala.  Available  In  wide  ranee  of  meltlap 
points  and  hardaesaes.  nperlal  piiltlac  rompoaada  are  heat  eondarllna 
and  rraeli  resistant  at  exlrrmeljr  low  temperatares.  Kerommendalloaa. 
speeirte  data,  and  samples  will  be  famished  on  re<|ueaC. 


BIWAX  CORPORATION 


144S  HOWARD  STRUT 

SKOKIE,  ILLINOIS 


Littli-tkought-of  facts  about  capacitors 

Tha  short  tima  braokdown  voltaqo  ol  a  wall-mode  D.C.  .- 

capacitor  is  not  lass  than  S  (o  S  times  tha  octuol  workmq  % 

voltaqa  ot  20  — 

C  5  Y  a  min 
E  Breakdown  voltaqa 

a  Rotad  d.e.  workmq  voitoqo 

INDUSTRIAL  CAPACITORS  ora  unvarymqly  held  to  this  'tor 

formula.  other 

capacitor 

Datiqnad  tor  maximum  safety  factor  and  tho  emallaat  tacts  that 
poaslbla  volume.  INDUSTRIAL  CAPACITORS  ora  tha  moat  wtH  help 
widely  uaad  capacitor  la  iaduatrial  applicatiaaa. 


WRITE  TODAY  FOR  DCTAtLCD  CATALOG 


INDUSTRIAL  CONDENSER  CORP. 


Salat  Offlcat  im 
Aff  Ptm<tpmi  etttae 
3243  N.  Califarnia  Ava. 
CtiMoga  1g,  llllaatt 


2S1 


I 

I 

I 

< 


■ 


ws^. 


{••av  m  • 

AN  4mh  MV  ^  Uci«4 


NfWS  or  THI  INOUSTtT  (cMtmsH) 

inK  blanks  and  i^apphire  needles,  re¬ 
cently  beiran  to  manufacture  and 
sell  magnetic  recording  tape. 


Radio  ('orp.  of  America  recently 
held  dedication  ceremonie.s  for  its 
new  Marion,  Indiana,  television  pic¬ 
ture  tube  plant.  The  ceremony 


Small  lorMt  of  oloctron  quiu  movM 
alonq  production  Una  at  RCA's  now 
Marlon.  Ind.,  plant 


marked  the  installation  of  ba.sic 
machinery  and  conveyor-belt  sys¬ 
tems  which  will  eventually  make  the 
plant  one  of  the  bijrirest  mass-pro¬ 
ducers  of  tv  picture  tubes. 


Acme  Klectric  Co.,  Tuba,  N.  Y., 
has  beifun  construction  of  a  new 
15,0o0-.s(j  ft-floor-area  buildinit  ad¬ 
jacent  to  its  i)lant  No.  1  to  increase 
production  of  tv  transformers. 


K1.ECTRICAL  Reactance  ('orp.,  ce¬ 
ramic  capacitor  manufacturer,  will 
double  its  present  capacity  with  the 
establishment  by  AuKUst  1  of  a 
new  $400,000  plant  at  Olean,  N.  Y. 


ffci*  1*  ir**!**/  •  *mlt**it*^l 

kmmmti  miii  •«  <tW*  >.* 

••m/  f  f>  /  I  ‘  fiuitl  •  M  If  A  •rtf  •  rMi 

loMi*  for  .  •  I  i  •  m*  I  nrrtft  fmH44 


.•Vl.I.EN  B.  Df.MONT  IjMIORATORIES, 
iNC.,  recently  opened  its  175,000- 
s(i  ft  .-Xllwiaid  plant  in  Clifton,  N.  J., 
to  be  devotinl  exclusively  to  c-r  tube 
pr(Hluction. 


PERSONNEL 


CHARi.Es  M.  Schedi,baif:r,  form¬ 
erly  chief  engineer  of  Klectronic 
.Associates,  Inc.,  I-onpr  Branch, 
N.  J.,  is  now  the  company’s  director 
of  sales. 


Frank  (iOLDstein,  a  member  of  the 
engineering  stafT  of  radio  station 
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BIRTCHER 

STAINIISS  Slid  .  lOCKING  TYPE 

TUBE 

CLAMPS 


83  VARIATIONS 

Wh«r«  vibrotion  is  a  problvm,  Birlchar 
locking  TUBE  CLAMPS  offor  o  foolproof, 
proctkol  soMion.  ftocomniondad  for  oH 
types  of  tubes  and  similar  plug-in  com¬ 
ponents. 

Mor*  tti«n  thro*  mtlUon  of  th«M 
clomps  In  uso. 

FREE  CATALOG 

Send  for  lomples  ot  Birtcher  ttoinless 
steel  tube  damps  and  our  stondord  coSo- 
log  listing  tube  bose  types,  recommended 
domp  desigm,  ond  price  list. 


THE  BIRTCHER  CORPORATION 

SOir  MurttlNOION  0«  lOi  ANOIIIS  3J 


FEI-ECniOMCALLY  REGULATED 

lABOlUTORY 

POWER  SUPPLIES 


■Hi 

aiNCH 
MODIl  2S 

0 

>  STABil 

e  INPUT:  T05  to  125  VAC. 

•  i 

MPtNOAMI  i 

50-60  cy 

0 

e  OUTPUT  Jt  1:200  to  325 

inOOHAmY 

ftCID 

Volts  DC  at  TOO  mo 

'  • 

regulated 

e  OUTPUT  #2:  6.3  Volts 

AC  CT  at  3A  unregu- 

1 

loted 

WIOTN  I4~ 

e  RIPPLE  OUTPUT:  Less 

NTtM  r* 

than  10  millivolts  rms 

MMin  r* 

WTi  17  IBB. 

for  complott  lfiforfiioti#ii  orrito 

wm 

ter  Bulletle  f 

AMBiA  ILICTBONKt' 

oxwpint  tow 

MiCR.OPOT 

PRECISION  TENeTURN  POTENTIOMETER 


LINEARITY 

ACCURACY 


±0.1% 


f8l«  NMMMM 


Unite  sKipmonI 

1,000  to  30,000  ohm  ron)€. 

Spociol  rttitlonct  vaiutt  mad«  lo  ordof. 


WIITI  TOBAT  801 
IIMIIRIMB  IN80RMATI 


THK  tiKOHtiK  W.  ttORU  t'OHPORATiON 

- -  D  I  L  A  V  A  IS  •  W  I  S  C  O  N  S  I  N 


FUaments.  anodes,  supports,  springs,  sic. 
for  slsctroolc  tabes.  Small  srlts  and  ilot 
mslol  lormed  parts  to  your  prints  lor  year 
assemblies.  Double  pointed  pins.  Wits 
itrolglilsned  and  cut  dlametsr  up  to  Vk- 
Incb.  Any  Isngih  np  to  12  ioel. 

LUZON  llsblng  tackle  acceesortes. 
Inquiries  will  recsivs  prompt  ollsnHoD. 

ART  WIRE  AMD 
STAMPING  CO. 

227  High  8t.  Newark  2.  N.  |. 


NEW!  10  MC  BANDWIDTH  HIGH  GAIN  OSCILLOSCOPE 

TOP  PERFORMANCE— LOW  COST 

Labop«tori«t — Industry — TV — BroudcoftBrt  * 

AT  LASTf  nn  wnfinoor't  tcon*  SuMt  By  wmin— rt  for 
liiffiWEt  tton4«rd«  of  quality  on4  porfopmunco  Compf  o 
Hiowo  «po<ificntBon« 

p  Y-AXIS:  S««t  10  mv  rmt/tn.  Good  tronsitot  rttpooM, — 3 
db  •»  10  MC,  t  f  ~10\  tilt  ot  10  cpft 
p  SWCfTS  10  cpi  to  SO  KC.  rccorreNt  oisd  drivm,  tipOR- 
Sion  Si  toit  tcolo— vritrs  1  mMc/io 
p  lnUrMli  CoUbfOtor  oRd  40  cy  pbOM  sbitted  iwoRp  UMt 
SUT1  CIT'—  JiSyoc  Ampliticr 
Only  $279.S0.  WpHo  for  full  doto  to  Dopt. 


rpn 


TELEVISION  EQUIPMENT  CORP. 

73a  WIUIAM  SI  Nlw  VOSK  /NT 
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•  NEWS  Of  THE  INOUSTIV 


D.  McDonald 


MIGHTY  MITE 
...REAL  SPACE-SAVER* 


GRAYHILL 

MULTI-DECK  TAP  SWITCH 
Series  5000 

NEW— compact  Accommodotet  t  to  10 
dcckt  Oioiiicler  I  1  i2"  Ickmd  panel  dimcnticn  for 
one  deck,  13  16“  Complete  360  rototion  pouible, 
cloekvite  or  counter  clockwite  Rated  to  break  I  amp 
at  IIS  rolti  AC  Carriet  S  ampt  at  IIS  volM  AC 
Either  Shorting  Type  (moke  before  break)  or  Non- 
Sbortinp  Type  'break  before  moke) 


Write  today 
for  complete  focti 
on  Sene*  SOOO 
TAP  SWITCH 


r//// 


MOOaiOdA 

RIQULATID 


4S23  WEST  MADISON  ST., 
CHICAGO  24.  ILLINOIS 


POWER  SUPPLY 


0-500  VOLTS  D  C  AT 
300  MA  WITH  POSITIVE 
OR  NEGATIVE  GROUND 


Th«  Modal  204A  Ragulatad  Powar  Sup¬ 
ply  will  provida  from  O-SOO  volts  of 
wall  ragulatad  and  wall  filtarad  D.C. 
Tha  output  voltaga  is  continuously  vari- 
abla  without  switching  and  aithar  posi- 
tiva  or  nagativa  sida  may  ba  groundad. 


SPECiFICATIONS: 

ourauT  voiTAOi 

HifN  fr-MO  Voiti  OC. 

WMlIy  WlHlORrt  ftWlldNNf). 

Cyrrowt:  100  M« 

Lm»  A  C.  VoltMf*  0  1  A  C  At  •  ornm 
wfiTAfuteifO 

•  IGULATION 

WitlWfi  ^or  vwItRf*  botwMH  IC^MO 
fPwM  m  taaO  t«  fuM  load 
WttiNfi  1  .  Hr  Him  voltAft  vartaftofM  frmm 
too  !•  t?S  wtf*  tl  Ml  ta«d  CMPTWit  Hr  Miy 
MfRfw  OofwMfi  JO-SOO  voitt  Mid  wtfWin 
2* «  At  10  v«H». 

HUM  VOITAOE 

WtrtNn  10  MiHivoits  tl  *f»y  vtdtdfo  9t 
mntltm  rtiwift 


Ddtoi1«d  tMtiOfotiwiii  will 


VVMOR,  ChicaKO,  during  the  past 
year,  was  recently  appointed  chief 
engineer  of  that  station. 

Curtis  B.  I’lummkr  ha.s  been 
promoted  from  chief  of  the  tele- 
vi.sion  broadca.st  division  of  the 
FCC's  Bureau  of  Engineering  to 
chief  engineer  in  charge  of  the  new 
Otfke  of  Chief  Engineer. 


C.  B.  Plummdr 


Donald  McDonald,  formerly  with 
the  .Aeronautical  Research  Center, 
U.  of  Michigan,  has  lH>en  appointed 
director  of  the  Signal  l.j»lM)ratories 
section  of  the  Cook  Research 
l>at)oratorie.s,  Chicago,  111. 

Edwari>  B.  Doll,  formerly  chief 
engineer  at  North  American  Philips 
Co.,  has  joined  the  engineering 
staff  of  Stanford  Research  Insti¬ 
tute,  .Stanford,  Calif. 

Jose;ph  11.  COPP,  jireviously  asso¬ 
ciated  with  (leneral  Electric  Co.  as 
audio  and  television  systems  engi- 
n»*er,  has  been  appointed  audio 
facilities  engineer  for  the  Ameri¬ 
can  Broadcasting  Co. 

l.Kwis  P.  Tabor,  senior  research 
engineer  in  the  F'ranklin  Institute 
Laboratories  for  Research  and  De¬ 
velopment,  has  been  elected  chair¬ 
man  of  the  Institute’s  Science  and 
•Arts  Committee. 

Edmund  C.  Alt>:nbkroe;r,  formerly 
with  Es.sex  Electronics,  has  joined 
Fugle- .Miller  l,iiboratories,  Me- 
tuchen.  N.  .1..  as  chief  engineer  re¬ 
sponsible  for  the  design  of  new  tele¬ 
vision  coil  assemblies. 


fdrwwr^d  wmw 


nr- 


COMPANY 


ELECTRONIC  MEASUREMENTS 


C.KRAi.D  ('  SuitUTZ,  fornuVly  chief 
of  the  radar  techniques  unit  at  Air 
Materiel  Command,  has  been  ap- 
I  pointed  chief  electronics  engineer 


LaVkrnk  .M.  Poa.st  has  joined  the 
firm  of  Craven,  Lohnes  anti  L'ulver, 
consulting  radio  engineers  at  Wash¬ 
ington,  D.  as  a  new  partner. 
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C*  I  OU^UCATOt 


ANNOUNCING 


GLENNITE 

ACCELEROMETERS 

Featuring 

1.  Self  generation 

2.  Miniature  site 

3.  Light  weight 

4.  Temperoture  stability 

5.  High  resonont  frequency 

6.  Wide  intensity  range. 

GLENNITE  piezoelectric  ele¬ 
ments  ovailable  for  mony  uses  in¬ 
cluding  dynomic  pressure  gauges, 
strain  gauges,  displacement  de¬ 
vices,  microphones,  and  ultrasonic 
applications. 

GULTON  MFG.  CORP. 

METUCHEN,  N.  J. 

Telephon*;  Metuchcn  6-0464 


So  Simple  Anyone  Can 


ENGRAVE 


on  Plastic  and  Metal 


Mrfr  h^rm^m 


NAMI  HATIS 


INSTtUMINT  KNOtS 


•  Multiratio  Tracing  Arm. 
Engraves  more  than  1 5  sizes 
from  ONE  template. 

•  Covers  a  larger  engraving 
area  than  any  other  portable 
unit  of  its  kind. 

•  Ideal  for  any  lettering. 

Sand  tar  toolilal  Madal  IM— Dap*.  Na  St 


World's  Lorgost  Monufocturor 
of  Portoblo  Engraving  Machines 


NEW  HERMES 


13-19  UidvarsHy  91 
New  York  3,  N.Y. 


HIGH  VOLTAGE 

RF  COILS 


COILS 

SUttLIED  FOK 
DOUBLER. 

ri  •  AND  TRIFLER 

I  ..  .  HIGH  VOLTAGE 

®  V*  CIRCUITS 

5  KV  .  .  S  3.25 

10  KV  .  .  7.75 

15  KV  .  7.75 

25  KV  35.00 

35  KV  35.00 

RF  Filament  Transformer  for  1B3 
Rectifier  Tubs  .  90c 

Spellman  Talevislon  Co..  Inc.  now  has 
lacilitlas  lor  manuiactuiinq  Hiqh  Voll- 
oqa  RF  and  Transmittinq  Colls  lo  your 
spaciiicallons.  Inquiries  Inallad. 

Sand  lor  our  Hiqh  Vollaqa  Coil  lolder 
showinq  coil  dimensions  and  slectrlcal 
characteristics  complsta  with  circuit 
diaqiams  lot  practical  usa. 

WE  ALSO  HAVE  A  LINE  OF  HIGH 
VOLTAGE  POWER  SUPPLIES. 


SPELLMAN  TELEVISION  CO..  INC. 

130  WIST  IStti  STIEfT  *  NfW  YOIK  II.  N  V. 


CONTINENTAL  CARBOMITE 
^  RESISTORS 


*  JAN  R-11  Approved 

*  Ratings,  Va,  1  &  2  Waft 

*  Tolerance  5%  4  10% 

*  Operate  at  70®  Amb 

lileal  for  M-r\ire  rr|ilai‘rmi-nt,  r*»|irriall>  in  lairs  imioii  rrrrisrrs.  \veilablr 
from  slurk  through  Conlinrnlal  Jolilirrr  in  ^■^lllprra^ion  ss ilh  Mlrn-Rrsitlry. 


CONTINENTAL  CARBON  Inc. 


CLEVELAND  11,  OHIO 


SELENIUM 

RECTIFIERS 

Output  Rcrtiagt:  1  ma.  to 
lO.OM  cmp.  and  MOO  v. 
AvaikUfU  is  10  stOBdofd 

C«U  tiSM.  UaturpauMd 

Mrlormoac*.  Now  t«rv- 
Ia9  luodiaq  aotioaal 
■loaufoctufurt  of  DC 
Coavuraioa  Equipmaat. 
Froflipt  Olivary.  Writ# 
lor  your  copy  of  "  Bacti* 
liar  Nawa/* 

INTERNATIONAL 

RECTIFIER 

CORPORATION 

SSOS  S.  Victeria  A«a. 
Let  Anqalat  41,  Calif. 
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R.  Row^n 


t•rmmo<  Oovlli*  fnd 


lw««  lw«*  Wo«d» 


custom  itr  standard  the 
guaranteed  ci^nponeuts 


CAMMIO««  TMIftMK>NI€  COftA. 

4^7  C«A<«»«d  A*«  .  C*«wb«*d9«  M.  Mott 
W*t(  C«««*  iv  I  V 

50)4  V«nk«  (i*d  .  lot  AA««t«t. 


NfWS  Of  THI  IMOUmV  (CMtMMMd) 

of  Gibbt  Mtg.  and  Renoarch  Corp.,  { 
Janesville,  Wise. 

John  A.  Willoughby,  former  act- 
inK  chief  engineer  of  the  FCC,  hat 
been  appointed  assistant  chief  engi¬ 
neer  in  the  new  Office  of  Chief 
Engineer. 

Joshua  Sikger,  director  of  research 
and  development  at  Freed  Radio 
Corp.,  New  York,  since  1948,  waa 
recently  promoted  to  vice-president 
in  charge  of  engineering. 


Which  Of  These  Coil  Forms 
Best  Fits  YOUR  Needs? 

C*H  Sermt  Oiilir,  Or  C*Ht  WawnS  Ta  Vaur 

SaacIHtaHant  .  .  .  ('amliridgr  Thrrmumii’ 
a  ill  fiirntiih  slug  lurKKi  coil  (nrms  aluru- 
^ur  wotinil  with  fitluT  single  lajt-r  or  pu- 
!«>i-  ainiiings  to  lit  your  niwts.  in  high, 
^no-dium  or  loa  fr>H|ui-i>ni-s  and  in  small 
yor  largi-  priMlui'tion  iiuantitu-s 
I  S«s-  tahlc  Udow  for  physiral  '|M  c-ili<-a- 
llions  of  is.il  forms. 

p  »iNa  coMeiiTi  letciriCATioNt 

I  rot  teicitiiT  WOUND  cons 


John  A.  Rankin,  chief  engineer  at 
Hoffman  Radio  Corp.,  I.08  Angeles, 
Calif.,  for  the  pa.st  nine  months, 
has  Itecome  vice-president  in  charge 
of  engineering. 

Dai.k  i‘0Li*ACK,  consulting  radio 
engineer,  announces  the  removal  of 
his  lalioratory  and  office  to  his  new 
building  on  Payton  Road,  Water¬ 
ford,  (’onn. 

JasKPii  1’.  SXKPHANILK.  formerly 
engaged  in  technical  and  enginet'r- 
ing  work  with  Government  installa¬ 
tions,  is  now  associate  electronics 
engineer  at  Telrex,  Inc.,  .\sbury 
Park.  N.  J. 

.Aibkrt  W.  Hull,  inventor  of  the 
magnetron,  recently  retired  as 
assistant  director  of  the  General 
F.hitric  Research  Laboratory, 
ScheniTtady,  N.  Y..  but  will  con¬ 
tinue  to  serve  the  lalwratory  as  a 
consultant. 

.loHN  M.  Pkaruk,  former  head  of 
the  elwtronics  section  of  The  Glenn 
L.  Martin  Co.,  has  lieen  named  chief 
electronics  engineer  and  head  of  the 
new  electronics  department  in  the 
companv’s  engineering  division. 

i 

JoHU  Jknkins,  formerly  electronics 
group  engineer,  is  now  in  charge 
of  the  systems  development  and 
analysis  units  of  the  electronics 
department  at  The  Glenn  1,.  Martin 
Co. 


"A"  BATTERY 
ELIMINATORS 

\  ®  C 


foi  DEMONSTRATING  AND 
TESTING  AUTO  RADIOS 

tof  fotfmg  D  C. 

L  EI«ctricol  ApporohAs  O**  t»gwlor  A  C 

Eqv>pp*d  7wN-Wov«  Dry  Disc  Typ«  J 

TW  i«c»<f*#r,  Aswfing 

•fK»-7r««  Op«rotiOA  0«^  Eatr»«fi«  a 

long  o»Ml  R»liat>fcty.  jW 


Vi«it  ATt  lootA  ^420.  Rpdio  r-grn  bAo« 
Sttvgps  Notfl,  CliicAtg,  Ittiggit.  M«v  22-2S 
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/t  IS  evil  to 
U|V)n  nun  s  errors  But 
onl>  a  inonkev  blinds  his 
eyes  to  the  evils  man  suUers. 
VX’e  must  o|xn  oar  eyes  to 
the  facts  ot  caneer  in  order 
to  defend  ourselves  a>;ainst 
this  dreaded  scourge  l  or  hu- 
manits  s  sake  —  ami  our  oven 
preservation  —  ue  must  sup- 
l>ort  the  crusade  against  this 
mortal  enemy  of  man. 

GIVE  TO 

CONQUER  CANCER 


AMERICAN 

CANCER 

SOCIETY 


VARIABLE  HIGH  VOLTAGE 
RF  POWER  SUPPLY 


tnqin00fd  with  cor«  cmd  pr«eUloa  lot 
lh#  spocUic  aoodt  ol  laduotrlol  utoro 
oad  Koooorch  Caqiaoora  ia  tho  holds  ol 
oloctrootattc  poiatla^,  oucloor  and  to- 
•oorch  physleoa  laoulotlon  tootia^.  pvodpi* 
toioroa  profociloa  toloolaloa.  olc. 


•  HlfO  Vsttoo*  twHtO  O  %im  t7  I  IS  I  r 

O  Totat  I^U4. 

#  VftflabI*  OLA. 

•ootrol  An«a  I  OS  I 


Wntt  lot  coiaplttt  loforaioHoo 

INDUCTOGRAPH 

PRODUCTS 

Dopt.  A 

0.  SS  St.  Now  Yorh  If,  N.  V. 


l)c«pD  eopooort  tad  mtaultcmrtrt  ia  the 
rtdio,  tioarical  aod  elccirooic  Atidt  art 
iadiag  m  LAVTTB  tho  pradoo  quobuoo 
calJod  for  in  tboir  ipoaAcackMM  •  .  •  high 
compfCMioo  bimI  dtolocxric  urcoghi,  low 
moitnirt  aboorpeioo  aod  rcaiwaoco  to  rot, 
fomaa.  aetda.  aod  high  baac.  Tha  tacaad 
iQglp  low  ioaofactor  ol  LAVTTB  plaa  ica 
aicellacM  worhabiliry  mahat  it  idaal  for  alJ 
high  fraqaaocT  applicataooa. 

Coarpiattf  dataiii  oo  ftfoarf 


0.  M.  STEWARD  MFC.  COMPANY) 

Oaitt  A  Wo^Ai*  CAoNoao«|«. 

*4«adMo*.  Mom  *  CMkoqo  *  lot 


New  Spring  Mounting 
For  Use  With  the 
Center-Loaded  2  to 
8  Me.  Antenna 

An  olummiUB  (pllt-ball  mountinq 
which  con  b«  adlutlMl  to  any 
anql,  and  Mcurvly  locknd.  Foslana 
to  any  part  ol  cor  Ihrouqh  boavy 
plastic  Insuiation  disc  with  watsr- 
prool  qoskst  and  back-plats.  Ons 
sinqis  ilttinq  providss  co-os  con- 
nsctlon.  qround  and  shisldlnq. 

This  mountinq  with  Ihs  Prsmax 
Csntsi'Loadsd  2  to  I  Me.  Antsnna 
makss  Ihs  iinsst  mobils  installa¬ 
tion  you  can  buy!  Tbs  Csnlsr- 
Load^  Antsnna  sscucss  a  qain 
up  to  I  DB.  ovsr  tbs  ordinary 
siralqhl  whip  typss. 

Ssnd  for  bullslln  and  amailnqly 
low  pricss  today.  Gst  Ihs  most 
out  ol  your  mobils  riql  \ 


PREMAX  PRODUCTS  I 

I  DIVISION  CNISNOLM-IITOCII  CO.,  INC. 


NOTHELFER 

Special 

TRANSFORMERS 


Performance 


Ovsr  25  yssrt'  ss- 
psrisiics  is  Iks  mos- 
sfocturs  sf  spscial 
trostlormcn  ts  sissi 
isdiridsol  rsqsirs- 
mssN.  Built  is  qual¬ 
ity  provsd  by  yson  si 
actual  UM. 

From  10  VA  to  300 
KVA  Dry-Typs  only. 
Both  Opss  oud  Es- 
cotsd.  I,  2,  and  3 
PkaM.  1 S  ta  400  cyclot. 


Ssnd  tsr  NIW  •  poqs  BULLITIN 

<0^  NOTHELFER 

WINDING  LABORATORY 
9  ALREMARLI  AVI.,  TRENTON  3.  N. 
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FLUXES 


THt  NON  MEITINC  SIU- 
CONE  INSULATING  AND 
wateimooeing  com. 

EOUND  lOK  IGNITION 

systems  and  elec- 

TtONIC  EQUIPMENT 


STAItf  AT 
TlwPEIA 
tu(CS 

EIOm  -TO* 
W  «400*T 


meets  all  (EQUItE- 
MENTS  OE  ANC  WSo 


EISLER 


i^UOfKS  »®»  ’*  »0  7S0  KVA 

’l.fV*S«ON  GlA^V  WO«Klf^ 

S«r<*o)  4KV}  StQfVM'd  ^ 

|N(  *<l  NT  lAMf  Ia«p>ph)  Iuw 

f  I  i  < 'Kf  */ I  NT  tkftl  MofSutiM'syiPsa 
M0*4  '»»GN  MAM^^^ 

».K.t»ONfC  Voc<Js««*>  **C 

..  *S',  o»%0  Cw**'»>Q  »p»  LO&erofOtv 

a  fNG>N4i«>NCCO  »H  TM  l)»AS«  3 


GEMorrs 

FOR  THE  RADIO  INDUSTRY 

nithoceuuiosc 

SYNTHETIC 
MOISTURE  RESISTANT 
THERMO  PLASTIC 
THERMO  SETTING 
VINYL  IN  COLOR 
COIL  VARNISH 

BARRETT  VARNISH  CO. 

IS32  South  SOth  Court 
Cicoto  SO,  III. 

Writ*  U«  f«r  A44ltWM«l  lnt^riii^tlM 


velopwl  by  Mr.  John  Ruze  of  this 
lal)oratory.  states  that  the  power 
gain  will  br-  sliphtly  les.s  than  the 
value  piven  by 


PINI  RItRONS 
OP 

TUNCSTIN  uo4  MolYh4oou« 

pMil^  mmd  •oc«tf«CY  la  auf  tobrWo^ 
twa  ai  Taaaataa  4  MatyMaauai 
baas  bass  caavactarua4  aai  aarvsaa  la 
%a  Oactraais  laEuaity. 


where  (i  is  the  power  pain  of  the 
array  over  that  of  a  half-wave  di- 
IK>le,  and  j,  and  |5.  are  half-power 
tieamwidth.s  expressed  in  deprees 
in  the  horizontal  and  vertical 
planes,  respectively. 

Usinp  this  formula  and  the  l>eam- 
widths  as  piven  in  Table  III  of  the 
article,  the  power  pain  of  the  vari¬ 
ous  arrays  fwith  a  dipo'e  for  a 
transmittinp  antennal  over  that  of 
a  pair  of  dipoles  is  as  follows: 
Array  No.  12  3  15 

Power  (lain  18  33  77  84  105 

(lain  in  I)b  12.5  15.2  18.0  19.2  20.2 
The  system  power  pain  will  Ik*  in¬ 
creased  by  (').(•  decibels  in  each  case 
if  the  sinple-turn  circular  antenna 
is  substituted  for  the  transmittinp 
dipole. 

In  peneral,  the  pain  of  any  prac¬ 
tical  antenna  cannot  la*  increased 
indefinitely  without  runninp  into 
the  prave  obstacles  encountered  in 
the  d*-sipn  of  super-pain  systems. 

Walter  Uotman 

•I  nfriiHEi  l.fihoratnr)/ 
A  F  t'anthmiur  Ren.  I.nhif. 

Camhruige,  .I/ei.n*. 


H.  CROSS  Co 


MICROMETER 

PRfQUENCY  TSmZ 

44lTfE  •!  fr**««fKl«« 

r  M  Vf  AM  IM  KC  U  in  MC 

LAMBKIN  LAIORATOftdS,  INC 

0fM^«4«topi.  f$m.,  U  S  4 


d•«•iQpPT*•P'*.  ond  monuloctuf* 
ol  •(•ctfonic  ~  a  pTYod*!  to 

lorg*  qwortittct 

»RI1I  TOOAV  m  IIEI  tflUME  Of  QUO  flART  MCaiTlfS 
SpRCiOliRtl  lA  C«<#«r*Miplf«r  •qvipwiBiif 
3141  «1  ■  V  •  N<1*  31  •  ObtcM  3  303t 


MtmaHir*  boH  b«or<ngt  lor  oppitcoHon  m  pr«<»»ior« 
moclMRntvnt  minHOilO  Inrtton  onO  woor  High  lood 
copo<i*y  lootl  woght  ond  spoco  Spociol  dowgns 
Ood  coMplotO  onginooEiitg  ••<«><•  lor  yowf  Opphco* 
hon  Wri«o  lor  co*ok>g  C 


Colorful  •  Vlf  AdK«*l«*  •  C*ilopb*A«.  prort— d 
lA  RolU  Karv  Io  bur  *  CAoy  W  Appl?  •  uMd  ft 
PRrkAfint  .Polfil  of!UI«Ad««rtl«mf  •PortAmArb* 

lAp  AAd  Aircraft  Wiru  Wrium*!  l4#fitl4c*tML 


DOW  CORNING  CORPORATION 
MIDIAND,  MICHIOAN 

Ailooto  •  ChNogo  •  CtovuioiRd  •  DoHoB 

io«  AogolOR  •  Now  Vorh 
Cooodo  f  iMorglot  Cooodo.  lid  .  TorooSo 
Orout  RrUolo  AlbtigiM  or^d  WiHoo.  lid  .  loodou 


|tE:AR  Sues; 

Tmk  short  note:  entitled,  "Operat- 
inp  Small  Thyratrons  in  Parallel”, 
which  appearLsl  on  pape  2<I2  of  your 
March  issue  was  read  with  much 
interest  The  techniipie  disclosed 
was  developed  durinp  the  war  for 
parallel  ofH*ration  of  thyratrons 
such  as  the  2(1.50  and  21)21  for 
miMluIation  of  low  and  medium- 
power  radar  transmitters. 

Itesistances.  inductances,  and 
center-tapped  coils  have  been  suc¬ 
cessfully  used  in  the  cathisie  cir- 
I'uits  with  cross  connections  to  the 
shield  prills.  This  work  was  under¬ 
taken  by  th*‘  undersipned  at  the 
RC.4  Laboratories  and  is  referreil 
to  in  r.  S.  Patent  2,481.925,  .''ept. 
13,  1919,  and  Hy  H  H.  WittenU*rp 
in  the  March  1919  /v’cncic. 

H  R.  IIEXUIAR 
Cuy»ihoga  Fallg,  Ohio 


SURMINIATURI 

PRINTED  ELECTRONIC  CIRCUITS 

prudurud  fr««  fuur  RchMURtlr*  tr  «RlRtlfiB 
truiiM  •BuiBMrrtt  Clrtult*  Arad  •«  raraailM  ar 

air  drtad  a«  alaaiMa  aad  taaar  hataR.  Caaftdaatlal 

•arvtra 

PLASTICS  &  ELECTRONICS  CO. 

173  Nortlil««»d  Av*.«  RuHol*  t,  N*«  T«rli 


ATOMIC  ENERGY  NEWSLETTER 


MAfi  fNiS  COUPON  rOOAT 

T*  AIoiuk  lAapgv  Nawi.  Inc  , 

30f  Sfh  A*a«  Na»  Vorh  10.  N  T 
Sa«*d  NfMrSifffft  I#/  0mr  *Mr  4  I 


\\  hrn  \<>u'rc  in  need  of  some  produii 
or  M-riKC  lo  »ptf»l  and  imprme  opera- 
lien,  or  sa\c  monc%,  \ou  may  find  it 
here  -  in  the  (  oniain  Scttion  .  . 
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IM^OtMATlOM 

•OX  NUMSEIS  M  c«r«  •#  9mr  •#  ovr  N«« 
Toffc,  CQMf 

I  IlM  Ml 


UMOISHATID  tATt 

II  Tt  •  ■mil—  4  IHim  t«  94 

99iimtmt  CMMt  I  ovcro#*  9%  • 

Mmq 

INOlVlOUAi  iMrtOVMlNT  WANTID  •m4«« 

r«t«  M  ^9tf  of  •••»•  OiSCOUNT  •#  10%  4  f«il  99rm0mt  if  mm 

f9H  Ml  *•  •4««fKt  f»P  CWDCMtiV  *inffi0m 

MO^OlAil  11.20  •  liM  ••  ym4t*9t9f4  (Mt  iMchiOiMf  pPtpwU) 

NfW  AOVfOf/SiMf wrs  r«r«iv«0  bf  M«>  2m4  mt/t  0pp99r  m  t0«  Jmm  iimm,  iMO^f  r«  fimttmtfom  •#  tpocw  o^otloblR 
TM  p«0l»«Atr  cQMMt  •<c*p9  mi  Hk  iMfcliliplit  wIikIi  litH  Hm  •#  Hm  0#  rct*«t»rt.  cop«€*tort,  rlMosfQts,  q«i0  potta- 

m  oHitr  MpiMts  0«m9ii*4  tp  0«scrt0«  spell  prpdpctt 


OISPLAVEO— «ATI  ftR  IMCH 
TW  •OvprHsiiif  r«lp  It  110  IS  ppf  iiidi  Hf  *11 
•Ovtftiwiif  ppp—fipQ  00  pHitr  tliop  •  CPU- 
9f«€r  bpsis  Cpptrpct  rptpt  pppfpO  pp  rtppptt 
AN  AOVIITISING  INCH  it  pippspcpO  IpcIi 
VpftKAlIv  M  PPP  C^PfPP.  1  CPtpMPt — 10  IPdMt 
— »P  9  pPfP 

EVICT 


I 

I 


I 


kMrifU*  H  r  44Ppr»*  f«  pN.r  ntifrgl  P»«i 

\f  U  >  nrh  «  !•>  U  .  tn4  ir  M  . 

4  Htl  4«,<«  S  Ml.  *<«>•»  II  • 

:-i\  «•  rnol  II  *■ 


POSITIONS  VACANT 

I  l.P'*TKr«  Al.  1*I:M**S  t:r»p  n»-^r  ty  lpr«*. 

r«fttrrn  nuin'if  is<  ( iir  :ny  for 

«)  •!»%  •'loprit^nt  «<>rte  tn  'rt>t>i««rtal 

»!#•  ir>-r>'- •  At'i-l'-aM*  nttisi  >1' gr<»«  <n 

r!>Mt  u.  ( *<■  ^fi***!  ing  •i'll  <  fftiKiunh  a* -''na  or 

*l«»  iii.tt'i  •M'lion  (^r  ^•iiiivaUnt  m  M  is  y«>ara 
pra'iM-al  r •  i»«>r i*- o*  »  lii**-  •leiail*  >r.<  h|it  np 
ap*‘  r<1i4'ati*.n  **« i-rr  it-rt*  •  ri'f«'r*>ft‘ ca  avaita- 
bihlr  ah'l  aalaty  ♦••.f  I'  A'tTo  S!la<iri)n'  a 

AT.  \S  HTTP’.Tt  A^  t  .j  nn  y  fo»  an 

• « l>*rr  tffc  r<1  txliHMal  wr.f**r  f*r«fvr 

ahty  an  vloiri'al  t-npinr^rinp  pra<ltiata  with  . 

•  •-  -h  ‘h#  n^l*i  .‘f  fr«.nl'  «1»ya|«>i>  I 

mattt  H«-a*«r*h  l^lM.raiory  to.  atril  aillacfnt 
to  SS'aati  nao'fi  I>  •  '^alarY  >  Miniri>*naurat^ 
»i(h  -  I’  STt  KI*-<  I ronti  a 

fMPLOYMrNT  SMViCr 

HAl.AHIS.il  I*K  K*«<iNM  I.  |T  «««!?:  A  TT-la 

. '•nftilrri' lal  a»rv«>  •  aatahliah^d  192*.  Ts 
p^-af  vxl  ti>  It*  itf  h>ph  pra<l«*  nt«*n  arln*  ih*4*1i 
a  •  hanp*  of  .  liMn  und^r  rrindtt  .ona  aaatir- 

Inp  tf  *>ifi{>.<  rad  fiill  I’rotart  u.n  to  pTf^a^nt  j 
ttaio*-  and  adtr*aa  *4nly  f«ir  ' 
dria.la  f’^rafoat  >  at  Win  iitTltad  Jlra  ] 

Tha>»r  J^nninpa  |»4>iit  1.  241  ttranpa  Ht  .  Naw  , 

Ma**n  fW.nn  ' 

POSITIONS  WANTED 

roMMI  M-  STH»NH  TK‘HN'|('1AN  U  frm  asp 
all  t-l.aa^*  l»*'a-an  A  Slfr  A  Kl** 

Iron  ■  ••It’*  I’ati-nla  Travaila*!  Rufopa  A  HK 
t  rra  IttadI  l‘VS  222A  SMa«U«>ni<M 

»:N«IISS  rn  rTlS.’*S  STI  Y  amployrd  ovar  2ft  i 
yaara  t<f  fj- >  aaa'ul  aapariam  a  in  raaaari  h. 
d*'t  aiotritM-nt .  |•t••d•i■  'i.»n  aap  of  tnatilal Inp  and 
Hiph  K  ioa^r.  iri<  i'a<atn'-  Maiarlala  and  thair 
a '•|di<'a* ion  in  tha  ftald  of  Kla«'trnnir  Com- 
{•••notiia  a«<*>ka  r*'at.*>na'(»|a  and  a(tra<'iiva  <nn- 
rta.'ii.n  with  i-r  .ipr  *-aa' va  »naf»‘if  A'l  urar  I’raf 
braiiotk  araa  •>(  Na«  Tork  or  l^>a  Anpalaa 
IMS  «.••«  l;larlron-B 

H  A  |iH  •  S:i  ►  rUoMi  'i  Ta  hnli  ‘an  AmarTran 
•>*■  ainala  a1>-«iraB  Wnp  tarot  }M»aiM'-n 

anvM'art'  III  rhi|it'i>'naM  Amatdr  d.«'>oa't|on  | 
Hpraha  a.  rna  Tap><li-p  and  S'  aaVan  !•>  yaara 
niititart  atnaia'ir  ao>1  <>tnn»arr-al  radio  a« 
l  arlan  *  IMS  ti'  .  l:ia«  trtm'- a 

rvtiiNrrnistj  >:i«id..yad.  apa 

li*  two  y^-ara  <«>lt*aa  laa'hinp  thraa  yaara 
r^aradh  an-1  da»a|o|»inant  Work  daatraa  mid 
W<at»rn  c*'r*naat|«.n  IMS  ?4tS  S!la«'t ronfi'a 

SELLING  OPPORTUNITY  WANTED 

HSld  H  KStllN’KKR  fta  hal.  r  ••'  ala.Mrlt  al 
anp  naartnp  'rTti'ftant  I'arattnaMa.  own  bua 
Inraa  •  i>ar  >•?•.  *arfr.1  anptnaatlttp  ba-  kpronnd  j 
>n  '  -liria  aa  rm  willlrtp  tn  traval  9A-<lftfl. 
Kla,  a  1 


Announcing  Formation  of  New 

SALES  ENGINEERING 
AGENCY 


for  ladMatriot  Claclroair  Componpntp  and 
Inatrumpatt  coToriop  Upppr  Now  York 
•latp 

Compatont  aspaftancpd  ropropontolMS 
wlUi  pptobliah^d  coptoetp. 

Oppntn^  oaatlablp  for  a  pory  limltpd 
numbor  pI  llnoa 


K  V  Ai:i  riaffronlra 
Hr  \\  4tnd  Ht  .  Saw  York  II  V  T 


PROJECT  ENGINEER 

AVAILABLE 

fire  eontiol;  teleaieTerka5|;  computer*  torve- 
tnochaaiMa*  maqaottc  ompUtior*;  elec 
troa.c  lastrumeat*.  Rmuih*  upoa  roquoet. 
I’H  -4tS#7.  Kle.  tr«*nf  a 

31*  \%  ilnO  Ht  .  .Sew  York  IR.  N  Y. 

1 

1 

i 

RADIO  TELEVISION  SALES  and 
SERVICE  STORE  EOR  SALE 

Larata*  k«ay  awraar  laftiaa*  taoa  af  45  Oftft 

a  C  A  2*«itk  (raaelUBM  naka  »ala*  tIft.oftO  yaarly. 

akaat  Ifta  •*«*  Laa*  l*a»a  availakla  a* 

alfra  ai*4ara  halaBraam  Ear  rarlSar  ftatalU  •rtfa 

H«»  aim.  Kiel  trnrt :  a 
:ft  \  M..t<  «caii  Ave.  t'h).  a«o  11.  Ill 

BUSINESS  OPPORTUNITY  WANTED 

Eiacutlva  Eaftaaar  oill  awre*a»a  all  *r  aart  la- 
tarait  U  aBtaMiBha*  IHavlttaa.  r**4*.  atartraaict 
ar  araattlcaJ  aiaaatarfariat  ar  laftaratary  antarirlM 
*a  •kick  aaa  taka  activa  part. 

no  €744.  nertmfiiea 

Mti  N  Mu’L>«ai>  At*  .  rhlca«o  11.  IIL 

CONTRACT 

ENGINEERING— MANUFACTURING 

alectroffilc  and  electro  mecliofiicol  devtcea 

•  developed  te  meef  year  apecIfIcoNena 

•  Mioffiiitoctwfed  per  aomple  er  drowtop* 

TELETRONICS  LABORATORY,  Im. 

Wntkur,,  L.  1.,  N.  Y.— W,,ta,f,  T-I02S 

Ylmp  N  Mipfipy.  Sapp  If  by  rpfprriist  fp  oar 
ACCUMULAYIVE  INDEX  FOR 
B  LI  CT  RONICStlRUOGR  AP  N  Y 
•laipla  aaP  Dap*aPaP4a 
Writ#  far  Paaartptiv#  lltarptprp 
TCCNMICAL  INOfX  tERVICI 
•at  ftS2  AtPary  Park.  Maw  Jirtpy 


H'hen  IVriting 
Your  Ad 

ProTide  ao  indeaiog  or  lob- 
K«  word. 

Write  it  ai  the  6r*c  word  of 
rour  ad. 

If  it  i*  a  Pofitioo  Wanted  or 
Potition  Varaot  ad,  make  the 
firtt  word  the  kind  of  poai- 
tioD  lougbt  or  offered. 

Thia  will  ataurc  proper  claa- 
•ificatioo  in  the  column. 

The  right  it  retereed  to  re¬ 
ject.  revi*e  or  properly  claa- 
•ifr  all  Want  AdTerttac- 
meota. 

Proper  Chtsfifuatiott 
tmrtAits  the  pojjtbilily  of 
Prompt  Returns 


I'.  S.  <;<nrrnmriit 


Notice  to  Contractors 

I :  nv  K n  .\  1 .  .s KH  vir  hjs  A n.M I .v  i stuation 

< 'rmifnuntty  Kat’llltloP  Sarvlco 

WAihlTii^on  15.  D.  C. 

Swalfd  propciNAla  will  bo  welvatl  by  Kufn 
H  N’ptsmAn.  Jr.  Dlrt^ftor.  iMiltllc  Work* 
t 'onatrurtlon  IMvIaion.  C<»mmunlty  Facllltlpp 
Sarvif'e.  Oarirml  M>*’rvli'e}i  Adntliitatratlon. 
K<H>m  5143,  (irriaral  Sarvlt’e*  HuildinfC. 
WanhlriKton.  p.  T,  until  11  :00  o'rI*»rk  A  M., 
f’^ntarn  Standard  Tlmp,  on  May  24.  1950, 
for  thp  conatru<‘tlon  of  tplrphonp  and  radio 
link  farllltlea  and  bulldlnira  on  thp  Inlanda 
rtf  St.  TtiofTia*  and  St.  4?rolx  (U  S  Vlrifln 
Inland*)  a*  follow*: 

rnOJEri  So.  S^-m.ST  TlfOMAR  TELE^ 
rilOSE  SYSTEM 

( Trojar  t  No  13.  Public  I.*uw  510,  7Hfh 
4  ftnAr****) 

SubproJ**<’t  13A — Outnlda  Talaphonp  Plant, 
St.  Thoma* 

SiitiproJffM’t  131t-'In*ldn  Talcphon*  Plant. 

t'harlottc  Atnall* 

Subpn‘>rt  13C-  Sub*crll>4*r  Tairphoni* 
Plant.  St.  Thorna* 

Subprojnrt  13H — ftadio  Link  Station*.  VIr- 
ftin  Inland* 

Subproject  1 8 X— Telephone  I'Txchanfcr. 

Charlotte  Amalie 

nniiJKt'T  So  3. 1-509,  ST.  CHOIX  TElE- 
P//t).VK  SYSTEM 

(Pro)ect  No  20.  Public  laiw  510.  TSth 
Oonare**) 

SiibproJe<’t  24  A --Outnlde  Tel**phone  Plant, 
St  Ondx 

Sul>|>roJef  t  26 U  -  Innlde  Telephone  Plant, 
('hrintlannted  and 
Prederlk*ted 

Subproj*-rt  260-  -Sul»«rrlber  Telephoiie 
Plant.  St  Croix 

<ultp?-»Je<*t  26  X — Tel**T»hr»ne  Kxchanife*, 
Chrlftlannted  and 
FVederlkated. 

Ht  ahit'h  time  and  place  the  proposal*  will 
Ih*  puhllcly  openefl  a»nl  read  aloud  Bid* 
re<'*'l\etl  after  cIm'^Iiik  time  of  hid  o|>en!nif 
will  he  returned  iinop»*ned. 

Plan**  and  *i»erlflcatlon*  and  other  pro- 
|M)sed  ^nkntract  dt>cument*  are  np.*n  for 
public  h).«<pe<'tlon  at  the  PHtrIrt  Knxlneer’s 
MfTloe,  Charlotte  Amalie.  St.  Thfuna*.  V.  S 
Vlrifln  Inland*,  the  Plntrtct  Kniflneer'*  Of¬ 
fice.  5^1  Banco  Pffpular  Buildlnir.  San  Juan, 
Put  rfo  Hh’o  and  Boom  513h.  (Jeneral  Serv¬ 
ice*  Hijlldlna.  \Vaahlri|ft«»n.  I».  C  A  *et  of 
*uch  df-cument*  may  1^  pnx*ured  frcmi  any 
of  the  ahose-j|*te<l  EifTlceH  upon  de|KU«lt  of 
$.'.(»  on.  all  of  which  will  be  returned  to 
iMkna  flde  bidder*  upon  the  return  of  fdan* 
and  «r*eclflratlon*.  In  rihmI  condition,  within 
•even  day*  of  date  of  bid  openinif 

Bach  propoHal  mu*t  be  act'ompanled  by 
a  bid  *«*curlty  In  an  amount  not  leu*  tlian 
5  iwrcent  of  the  tf»tal  bid 

Bid*  will  be  accepted  on  any  *lnirle  sub¬ 
project  f>r  project. 

The  successful  bidder (*)  will  be  re<julred 
to  fumlsh  performance  tMuidi**  In  an 
amount  *N|iial  to  100  percent  of  hi*  (their) 
hld(«)  and  payment  N»nd4*)  In  an  amount 
etpiai  to  100  i>ercent  of  hi*  (their)  bld(*)  : 
*ui'h  bond*  to  cover  full  perf«»rmance  of 
the  rontract(*)  and  payment(*)  for  labor 
and  material*. 

No  proposal  may  be  withdrawn  after  the 
scheduled  closlnif  time  for  receipt  of  bid* 
for  at  least  30  daya 

The  (lovernment  reserve*  the  right  to 
reject  ativ  and  all  proposal*  and  to  waive 
Informalities  with  res|kect  Ihereo. 

PKIIB  F.  SFWAnD. 

Comml»*loner 

(100) 
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SEARCHLIGHT  SECTION 


ELtCTIlONICS-AUy,  1950 


2«l 


SEARCHLIGHT  SECTION 


I’OMMI'XirATIOXS  E^JI  IPMEAT  COMPANY 

ICOUPLINGS— UG—  1 

CONNECTORS  "" 


RADAR 


Ub/ItU  •  7S  Ub  II*  C«nr  *  Cm>Iim  Rii 

Ub>**U  “ub  117  C*^  *»: 

Ub«7U  I  n  Ub  tl  C»«r  I 

Ub77ll  : 

UU21U  **  U4  2l7  C»|«R«  i 

u<*l«;u  2  2%  UC  MU  t«r 

M  Cmi  Rln#  Tk4 

Ul.2%U  •••MM 

U(«2S4U  I  M  .  f.Mi  M«l»  rmint  tM 

ub*.u  ' ‘“r'si.*  c«  ch*.  fi.»,. 

UGS42U  12'.  K  flM  C«*tRct  flm^H  • 

UUtftU  I  4S  the 

UbUU  •'  “• 

Ub*U  MUG  MU.Cmvt  M 

”*•’*'''  UG  »S  U,  4 

uaitiu  4s  uG  y.  u.  cum*  4 

UG2SSU  I  GtUG  M  U.  C«M»f4  4 

Ub  M  U  »*«■  *  •  '  ub  lU  U.  Chi*.  * 

•Haw  Attr  t  7>Ub  IM  U  CMlhM  I 

lie  AAA  I  ^  OtAC 

UG  464  •  ’•uG  46  U  ChM# 

UG  Mi  C«««r  2  IS 

UG  144  CR*44  i  60  V«ri#«i  AiMr  ty***  •*4tl4W« 
UG  42S  C«»(4c(  2  Writ*  M«  RAitr  i>m4* 


CompUttly  N«w 


TEST  EQUIPMENT 


C  B*a«  T" 

C  B4a6  fUR  •niA«4t*r  0»MArnay  6u#6  tirp#  #  3m 

••46  ilAtM  SIMM 

K  6an6  IS*  *  ***  Klyttr*fl  SMiint  with 
inatiAA  ••46  fl4l*6  STS  M 

X  B4n6  IS*  ■  99wr  l••6.  ••l6  Rl4t46  S4S  00 

X  BsaO  t  •*  w4v««mi6«  t#  tirf#  ‘‘M”  xOaftm 
••46  ptataO  ^  52 

X  Ba«'6  !'•  a  *t  ”▼'*  S«tUR  taiO  vlatM  USOO 
D«hy6f»t«r  Ualt  CPO  tODT  AvtA«at»«  cvrllnf  C*«- 
•TAMAf  U  SO  lha  C«ai|il  far  Ba6ar  X$SMN.  Lina 
Ntw  S42S  00 

H  V  Pwr  ftwtRly  IS.OOO  V  SO  BA.  OC  BnOfa  R«H 
Pwr  BrIv  opar  »M  ItSVhOry  tMS.OO 

BO-S  BECflVEB~40  me  IF.  0  %ta6M  SACT.  10  mt. 
Ban6  wi6th  inrt  S  I  air  6  W  Rar  atf  .  9  •  vRit  mIr 
pte  «!•••  at  ORae.  in  <h.  II  «•!•  2S  W  I  T  Ba6  Lah. 
Saf  Iwa  S09  SO 

APB  ?  lOCM  BF  HfAD  COBPLtTi  WITH  HABO 
TUBE  I7IS8)  PwHar.  714  Motatran  4l7A  Miiar  all 
'•*  riflO  awAX.  Inrl  ft«r  frvnt  anO  S2l0  00 


S  BAND 

to  Twitt.  fl'cMiar  (Rvar  ta  eirrHiar  ewvar  t?S  00 

Maanatran  la  Wa»aaai6a  CauRlar  with  721 A  ORRfatar 
Lavity  talO-RlatH  SSS  00 

Wa>Aaa>6a  twitch — TmacRRcaa  ana  laR«t  (a  any  at 
thi«»  ••tRMt*  Blan6ar6  I'**  a  P  kaHara  iantaa 
r.*aiR4aia  with  IISV  Orfva  malar  Baythaan 
C.BT74AAt  naw  tiSOOO 

MA  TB  Baa  ramRiata  with  t«ha  an#  taniao  0**^^ 

BrNaMy  Klntrwa  Caattlaa  far  7078  ar  2820.  Thraa 
lyRM  atailahla  S4  00 

Bifhl  ArrU  Ban6  S*  »  ft.  a«ar  all  with  r  alattaO  aartlea 
t2l  00 

PirE  MR  DiRala  !•  Lwrlta  Ball  with  tRarry  Fittl^ 

r  2R  BPB  2  Filtara.  TyRw  *’H'\  InRwt  aa6  aMtRvt  |I2  SO 
720  Klyatran  MawM.  TwaaSU  awtRat.  ta  tyta  *’N” 
(wmRlala.  with  aacEat  an6  maantint  hrarhat  tl2  St* 

WAVEGUIDE  TO  S'  BIGIO  COAX  OOOBKBOB' 
ADAPTCB.  CHOKE  FLANGE.  SILVER  PLATED 
BROAD  BAND  U2  SO 

WAVEGUIDE  DIRECTIONAL  COUPLER.  27  Oh.  Na*y 
tyaa  CA6V  .47AAN.  with  4  in  aiattiB  aartlaa  SS2  V 
SO  FLANGE  ta  rO  chaEa  aOERtw.  il  In  lanR  OA  I', 
In  a  S  In  rmIO#.  typa  "N"  awtRMt  anO  aamatlnf 
Rrahn  S27  S4i 

Cryatai  Wiiar  with  tanahta  awtRwt  TB  Riah  «R  laaa. 

typ*  -  N  ‘  aannactlam  Tyta  i2ARH  $14  So 

Motl*6  lina  R'aha  Praha  OaRth  atfiactahlR.  Sfarry 
eannaalar.  lypa  CPft  l4AAO  W  SO 

Caatial  klaftaO  aaMlRn.  S*  rIfflO  fRai  with  carrlafa 
anO  prwha  Vi\i 

Bifht  Antla  B*n6  S'  raOlMC  E  ar  H  plain  S27  So 

BifM  An|la  BanO  3*  rmOlMC  E  ar  N  aaln—CIreatar 
Oanaw  Sl7  So 

AN  APBSA  10  rm  antanna  aoMlpmant  eancictlni  af  two 
10  CM  wavaRMiOa  aactianc.  aarh  palaritaO  4S  Oatraa* 

PICKUP  LOOP  Typa  ••N”  OhIrmI  *Y.'  79 

TB  BOX  PirE  MR  La«R  Si 

POWEN  SPLITTER  72i  Klyatran  InpMt  OmeJ  N 
BwtRMt  ts  nn 

"»'*  BAND  Mlaw  AcaamMy.  with  rryatal  maant 
pirE  MR  laaR.  tMnaSla  awtRut  S*  ih 

72t  A  TB  CAVITY  WITH  TUBE  Camplata  with 
tMnini  alMnpara  Sl2  S' 

10  CM  M<  PICKUP  LOOP  with  mala  HamaOali 
aatawt  I*  00 

10  IM  FEEDBACK  DIPOLE  ANTENNA,  in  iarttc 
ami  tar  u«a  with  parabala  '  .*  BifiO  Cana  Inpat  %H  00 
PHASE  KHIFTCB  10  CM  WAVEGUIDE.  WC  TYPE 
ISMUlh  E  PLANE  TO  M  PLANE.  MATCHING 
SLUGS  MABK  4  tVS  00 

TlA  TB  e««itiaa  Maaay  ailvar  pUlaO  12  00  aa 


DE  MORNAY 
BUDD 


ALL 
FORMIR 
STOCK  AVAILAtLf 
I  COMMUNICATION 
'I  IQUIPMSNT  CO 


Through 


MODIL  TS-2i(  U 

Tact  cat  6aci»ana6  ta  praviOa  a  maani  af  rapiO  chaaEin« 
af  eryatal  6i#6ac  IN2I.  IN2IA.  IN2IB  IN23.  INIJA 
1N2JB  Oparataa  an  l.'g  raft  Ory  crII  hatlary 
j  a  S  a  7.  New  t3S  00 

mm  i  cm  wavamatar.  Ordnanra  typa 
mirramatar  head  naw  Ahkaratian 
typa  SOS  00 

WOORSOO  MCS  TrammiMlan  ty^ 

SL  wavamatar.  Typa  CWSOABM  $I2S  00 

lOCM  ECHO  BOX  CABV  I4ABA  I  af  OBU-S.  2X90 
MC  ta  Si70  MCS  dlrart  raadlnf  micramalar  haad 
Bini  pradlrtian  caala  pluc  9%  ta  mlnni  S'*.  Type 
N  '  input  Racananra  Indicatwr  malar  Naw  and 
Camp,  w  arewkk.  Bui  and  lOCM  Oiractipnal  Crmr- 
Ipr  SLSOfMi 

10  cm  harn  aatambiy  cancittinR  of  twn  S*  dUhai  with 
dipalac  fnadtnf  cinpla  typa  "N  '  atrtpvt  Inelwda* 

UG2S  U  typa  'N“  'T'*  junatian  and  typa  *'N'‘ 

picEup  praha  Mtp  cahia  Naw  IIS  SO 

10  rm  ravhy  typ»  wammatari  E*  daap.  S'  g'  'A  d«amatar. 

Caai  aatpMt  tWIvar  platad  144  SO  aa 

10  rm  acha  hoi  Part  af  hf  I  Radar  W  IIS  aalt  DC 
iMMnt  matar  ShS  Sla  IIIBAO  $47.SO 

THERMIHTEB  bridge  Power  matar  t.203-A.  10 

rm  mtp  W  E  Cpmplata  with  matar.  Intarpaiatlan 
rhan.  partaMa  rarryini  ra«a  $72. Si) 

WE  I  ltd  fMpnal  panarator.  2700  ta  2900  Me.  rant# 
LiphthouM  toha  pariGator  wl*h  attaftMaior  4  Pdtput 
matar  MS  VAC  Input  rap  Pwr.  lURply  With  cir- 
ruft  dtapram  tiSO  00 

TS  99  AP  ValtM*  Oliidnr.  Ranaa*  ^ 

lOO  •  I  tor  7UuO  ta  2000^  iO  i  far  a'l 

2tN)  la  .'(XXN  Input  Z  2000  ahm*  ft(  ^ 

Output  Z  4  map  ahma  Sat  raeponaa  f<Bpa2\ 

ISO  ry  to  S  map  ry  $42  SO  r 

AHI4A  AP— 10  rm  PirE  up  Oipola  A 

with  N’  Cahlra  H  SU  i 

TS  2tS  UP  Dummy  Laad  Sd7  SO  ^  ^ 


hC'R  aat  Tt  hpprry  aahrrhllphl  tralninp.  plrrrptt.  trarE- 

!••  lO  CM  IP^  haricanial  awaap  90*  earl  twaap 

APSIS  Canatata  ad  trtnamtt  mad  ror  Ind  ant  .  4nn 
c»  p«r  unit.  Inaa  caaotrot  imiaa  4  rah4a  naw  hCOO  OO 
MarE  i  Mad*!  2  Gyro  aialHo  alamant  daalpnad  tar  uaa 
■  ataMlifinp  tarpa  aalihar  naval  tan  $2  SOO  00 

APVt  AirWnd  10  CM.  Matnr  Umla  Hwm  fSOO 

APV4  Ahharna  I  CM  CcmhbI  Uapd  IttO 

APVII  Airhorna  3  CM  Majnr  Unita  Naw  WO 

srM  SMMwrina  lOOMC.  Naw  ItOO 

M  Sfuphuwd  to  CM  Coww*  Naw  1200 

SF.|  SliiphwarB  10  CM  Caww*  Naw  M 

SM  Suhwmrina  tO  CM  Ccwnpi  Uchd  tSOO 

M  i  StHibomd  to  CM  Cawvi  U%aB  1700 

SN  Pwtahia  II  CM  Cwenpi  Uaad  SOO 

SU  Pnrtahia  10  CM.  Cacfipi  Uaad  SM 

sA  1  VMpbuarO  10  CM  Camp!  Uaad  1S00 

SCMI  Shiphoard  10  CM  CnmpI  LHad  iWO 

Mote  4  iluniaYinf  ODOMC  Lrm  Ant  Uand  MO 

NUiE  10  Owmayinf  10  CM.  C««wl  Naw  2KK) 

LmmIWE  Naw  1S00 

Laaa  Rate  Umd  1100 

I  PN-1  BaacRHT  tO  ( M  NUiw  Umt*  Uaad  1200 

CPN-S  Bnaewn  3  CM.  Cai^af  Naw  Writa 

rPN-«  10  CM  C«MC«lata  Naw  2000 

Lam  Am  Naw  1400 

M.H^  IFF  AIR  SOOMC  Naw  1200 


Id  rm  Wavamatar  Wf  typa  B  415490 
Trpnamitaian  typa  Typa  N  Flltinfa 
Vnadar  Root  Mirramatar  dial  Gald 
Piai«d  w  Taiib  Chart  P  p  F  rvp 
Matar  XSM04A  Nrw  So 


K  BAND 

APS* 34  Ratatinp  laint 
Riaht  Anal#  Band  E  PT  H  Plana.  »| 
ar  rauplinpa  daalrad 
4S'  Band  E  nr  H  Plana.  ChaEa  to  rm 
0  rartipnal  rnuplar  CU  I01  APS  12 
Mitmad  Elbow,  ravar  to  rovat 
TB  ATR  Sartian,  rhoEa  to  roaar 
flaiibla  Sartton  I'  rhuEa  ta  rhoEa 
S  ‘  Curya  rhaE*  to  rovar 
Adaptor  raund  ta  aquara  ravor 
Faadbork  ta  Parabola  Marn  with  p 


A«rhiVTip  Rq4ar 

Alliivapinr 


S0r>M(..  Cwfhplalp  Naw  ITS 


200  MC  COAXIAL  PLUMBING 

I  Anfl*  Hand  I 


THIRMISTOBS 

n  IH.  M-  (tuba  \ 

0  I  .'vi  ivd  t  baad  I  ■*  s 

[I  a'ni  I  <but1a«  S 

0  ininuO  tor  MTU  In 
X  baad  Guide  L.' 

0  '  IMS  MHba  4  sS 


I  luiixi; 
I7I9I2 
1 7 1 S2n 
ihiSiS 


Law  Power  Load  laaa  rnrda 
K  Hand  Miiar  Blerh 
wavapwida  <1  1 

*  lanpa  Couplinp  Nota 

viaitad  iina.  Oamornay-Budd  097. 

90  T»iat 

K  Band  Oirariional  Caupler  CUi 


MICROWAVE  > 
—  COMPONENTS 


wRiTi  roil 

CIC  MICRO 
WAVf  catalog 

NOW  AVAILABLI 


Ma^.  1950  -  ELECTRONICS 


ASO  )  CM  antenna,  utatf.  ai  cand  |4*  M 

YAGI  ANTENNA  AG-4AA  APG-4.  S  etoMantf  tl4SO 
Oi*h  tar  Parabala  W  »4  IS 

A»I7  APS  Id  CM  Antanna.  APS-2  40  laaA  OUA  with 
*%  Caax  Otaala  and  Ottmae  New  and  CaMpI  with 
24  V  DC  Onva  matar.  tatajM. 

MO  Ota  Rotatian  and  Varliral  Tilt  $04  SO 

flC-224  Antanna.  10  CM.  XT  Ouh  P  0  SCf|.7l7 
Radar.  New  and  CaMalatc  $04  SO 


noAV 

7I«)V 

720eY 

720CY 


SONAR 


ICC  I  KW  pMl«ad  Oatani 
•  r.r.  is4.itA  Ml  adj  MM 
4-10  MKra  Mr.  raM#  US*  Mc)r  i 

Vidaa  aataat  raralvar  Nrw  •  tata 
WavaMatar  far  ahaaa 
Oioala  Array  tar  ahava 
BCMOXMTR  RCVR  Unit  Naw 
BC  *29  Indtcalar  Naw 


SEARCHLIGHT  SECTION 

=€OMMr:\irATio:\s  compaays 


■MICROWAVE  ANT 
RF  EQUIPMENT 


MICROWAVE  ANTENNAS 

AN  I22  Oiaala  Aaay  122  SO 

rvw  LP-2I  A  AOF  Laao  W-Satayn  and 
[l^n  Hawalni  Naw  tO  00 

\l*'U  OAK  BalUna  Taaai  Of  Laaoa  $I2$  00 
n  -  Adcarh  Of  Arrajfa.  CaMafata  MS.OO 

SA  Radar  200  Mr  Bad  iormM.  Caw- 
:.f  a  oHli  Padaatac.  Laa«  Offaa 

VT  ^  $000  00 

«P».IS  Antamiu  Mm  tM  M 

.^7  AN  MPG'i  Aatanaa.  Ratary  faad 
tyaa  hifh  laaad  acannar  antaana 


aaaaMMy.  inaladiat  harn  ddraOalic  I 
raOartar.  Laaa  intarnal  aiachanlaMt.  I 
10  dad  aartar  acan  Aayraa  12  L  a  4  W  a  i  H.  Un  I 
aaad  (Gaa’t  Caat-44SM  OOl  $2SO.OO| 

APB.4  1  rM  antaaaa.  CaMflata.  14*  t  Olah.  Cdtlarl 
faad  diaala  dirartiaaal  oaaolar.  all  ttaadard  !*»'•* 
wavafiMda  Orta#  Matar  and  t**'  Marhaalaaia  far 
haruantaJ  and  vartlcaJ  acan  Naw.  raMOlata  $06  00 
AN  TP)i3.  ParaOallr  diah  t»aa  ridtacl ar  aooraa.  10' 
diam  latraMaly  iifhtwaidht  canatrnrtlan.  Naw  in 
1  rarryind  raaaa  >0**  SO 

RELAY  SYSTEM  PARABOLIC  RCfLCCTORS.  ao- 
ora«  nrnaa:  2000  ta  0000  aM.  OlMaaaiana.  4'  a  J' 
ractantia.  naw  tM  00 

TOY  *‘JAM'*  RADAR  ROTATING  ANTENNA  It  cm. 

M  da«  OaaM.  llSTA.a.  drtaa.  Naw  tlOO  00 

DBM  ANTENNA  OhaJ.  OtM^  ta-Oarh  aara»alaa  with 
diOdlaa  fraa.  tavaraoa  1. 000-4. SOO  Mr  Na  driva 
MachanlaM  $0S  00 

ASI2S  APR  Cana  tyfa  rar#i«tn«  antanna  1000  ta  1200 
Mafaryciaa.  Naw  $4  SO 

140  aOO  MC  CONE  tyoa  antanna.  caMOlafa  with  2S 
aartlanal  ttaal  matt.  duyv.  raMa*.  rarrytnt  caaa.  atr 


R  F.  EQUIPMENT 


PRECISION  CAPACITORS 

0-lBi:t7:  0.4  aifO  •  IMt-vda.  — M  to  olw  M  Oaa 
C  .  S4  SO 

OOSSBSS:  •.!  Mtd  #  OM  tOa.  0  tw  oliia  OS  dao  C  U  00 

0  I7MM:  O.ISS  Mid.  MO  a.  40B  ay.  —00  to  oIm  09 

2.04  Mtd  dl  2B0  vBa.  0  to  olwa  SO  dao  C  S  SO 

D  l0tS44.  MS  Mtd  •  200  ada.  •  to  Olon  SS  Oat  C  iS.OO 

O-IOISW:  9  Mfd  •  400  aOa.  .-OB  to  o»M  9S 
dao  C  .  U  00 

D  111270:  I  Mfd  #  200  vda.  taMp  como  —40  to  floa 
49  dao  C  .  |I2  SO 

30  US  ARMY  SIGNAL  CORPS 
RADIO  MASTS 

CaM04alo  aat  far  arartlan  af  ■  toll  Rot  too  anianao.  Of 
roffod  plyMald  eanatroctlaii  taSaaaoolnp  into  9  to*- 
foot  aaatlana  tor  aoay  atawaoo  ond  tronatartallon  A 
oaf«art  aat.oo  far  pattlnf  aot  Soopllad  aaMolata:  2 
rcMplata  Moata.  hardwora.  •hlyfint  arata.  SOloolna 
wf  aooraa.  WO  ISa.  Bio  Carpa  «2A2iO-213*A 
Naw  .  990  90  ow  Mt 


MAGNETRONS 

Tnk*  Fr^  Rant*  Pk.  Par.  OatPM*  Pr«M 

ritr  Mt-tmaw.  mitw  iah 

2J3I  28a>.zaM  ma.  Ma  KW.  m.M 

2JZ1  A  MM  UMaia.  U  KW  IBM 

tm  3a7.]IUa«.  MKW  t»00 

tin  m2.«)ifaic.  mKw  laoo 

zjr  iMA-mz  ac.  m  kw  sum 

21)2  27».2t20ait.  2IS  KW  $2KM 

2J37  MAW 

2JUPk|.  324A42UIIK.  S  KW  UAW 

2JMPk»  3X7.33)3  av.  (7  KW.  mW 

2340  t300.«20  ate.  10  KW  MAW 

23«  0(W3«IWnc  MKW.  MAW 

2JM  UAW 

2J0I  300001WIIIC.  30  KW  )0AW 

2JA2  2014.3010  aw.  30  KW  MAW 

3331  HOW  aw  W  KW  OHW 

0J3O  DOM 


LHTR  LIGHTHOUSE  ASSEMBLY  Pari  rf  Rr.30 
APG  9  4  APG  IS.  Racaiaar  and  Tran*  Cavitiaa  m/ 
a»»ar  Tr  Cavity  and  Tvoa  N  CPLG  Ta  Ravr.  Uaaa 
2040.  2C4L  IB27  TunaWa  APX  2400-2700  MCS 
Silvar  flatad  $40  90 

APS-2  lOCM  Rf  HEAD  COMPLETE  WITH  HARD 
TUBE  (7ISB)  Pulaar  714  Mafrttran  4l7A  Miiar 
all  '•*  ritid  raat  InrI.  mrr  front  and  $210  00 

Baaron  Itphthaiiaa  ravity  10  tm  with  miniatora  20  aatt 
DC  fM  Matar  Mfa  Barnard  Rira  $47  50  — 

T-171-  APN-IO  10  CM  radar  Badron  trantMitlar  pack- 
atn  U«ad.  laaa  tahna  $54  $0  aa. 

Pra  AMpliRrr  cavitia*  typa  *’M**  74iOSOO<oL.  la  a»« 
44aA  lifhthMiM  luba  CaMplataly  tanaMa.  Heavy 
•llvar  pUtad  canstrartian  $17. Sd  aa. 

RT  12APS  tiA  Rf  HEAD  Cnmpl  with  77SA  Maiflatran 
madnat  pmIa*  afMr.  TRA  ATR  72)  A  B  lacal  aac 
and  Papran  Meant,  pra  aMallOar  Used  Pat  Gond 
ennd.  $47  SO 

AN  APS>ISA  ‘  X  "  Band  raMpl.  Rf  head  and  Mad 
Incl.  72S-A  Mif  and  mapnat  two  72)A  B  klyalrant 
(loral  aac  A  baanant  iB24.  TR  mr  and  aMpi.  du 
alaiar  HV  vayply  Mawar.  paf«n  vfMr  Paah  Pwr  Out 
4S  KW  apt  Inpat  MS.  40ii  ey.  MadaUti  <  palA# 
duratmn  .S-2  mtToa«;.  ap'  DKV  PK  Palva. 
with  ail  tubaa  inri.  7lSB.  t24R.  BKR  f  v  twa  72‘» 
Camplat#  aka  SISdDi 

S  BAND  AN  APS2  CdMpMa  Rf  hand  and  mudaUtar 
inctadma  Mapnatran  and  mapnat.  I|7A  Miiar.  TR 
rarmvar  daplctar  Mnwar.  atr  and  ronopiata  paiaar 
With  tabaa  aaad.  lair  ronditiwn  $7$  Ou 

AHB-SOli  Mapaiyrlaa  Radar  Racalvar  wi  h  two  Gl  444 
hahthauva  ra*i*ia«.  naw  la»«  tuba*  $37  $0 

10  CM  Rac  Avay.  Law  Local  OSC  Tuba.  Cwnaitti  of 
Miaar  italMlirar  ravity  10  MC  praamp  AfC.  Inc 
Amp  piup*  4  caklaa  p  p  APS7  $^7  SA 

fSCR-S20  Rf  Hapd  C«Mpl  with  Hard  Taba  Pulsar 
c  a  2  AlaminuM  OraMt  MTD 

in  Tandam  CoMpI  W  Taba*  $)S0  Oi) 

Mark  4  Radar  Cwniato  rfOi  Campl  **L’*  Band  Rf 
Pkd  t.a  Mainatran  CSC.  Palter.  Rrvr  H  V  Power 
sapply  Com  plate  $IIS0  (in 

MS  V  SA  ry  eperatien 

INDICATORS — SCOPES 

BC  4)10  4?0  S0.inn  niU  ranfp  9*  wwp#  «  mip.  catk 
indicator  oMpliflrr.  BC  432B.  vlaer.  Now  w 
tube*  $24.50 

BC  7(MA  4.)4-40  Mila  ranpa  S'  wapa  $<7  SO 

BC  437A  4  BC  4)0A  I?*  PPf  4  A'*  arepe  CoM- 

alata  dock  Rark  a»«y  w  oac  edntral  amt.  rar  .  pw> 
vapit  in  ana*ad  cwnd  bat  ahplf  warn  $U<0  00 

Radar  indirater  RW  dll  Mff.  by  Raaawrrh  Cntarprlta 
Ltd  S'  wupa  $Ui  00 


rULSE  TRANSFORMERS 

«.t  K..2744  . .  ...  . ..»»*• 

a.I.K.. 2744-4.  II. »  KV  HltH  V.Hata.  32  KV  Lwa 
V.ltaaa  •  2«  KW  agw.  ();•  KW  awi.l  I  "1—^ 
ar  I.  wlaraMa.  •  tW  FM  .  AM.M 

W.I.  4DIMI73  Hl.Vatt  laaal  tranWatww.  w.t.  lai. 
at«aata  ratta  M  akw.  «a  (W  tkwa  Eraa  raaaa;  IB 
lU  ta  1  AM.  2  wclla*.  aaratM  caaaacttB.  tatiM  la 

all  . .  . MAW 

W  I.  KA  MW  lapal  InaitaraMr.  wlaAiat  ratta  ka. 


72A.A  t34A«4WRW  W  KW  (2AW 

730.4  A34A.04MIIW  MKW  t2AW 

72A  4V.  BY.  CV.  OV.  EV.  FV,  GY  UO  W 

7W  A  *.  C.  0  HO  W 

7W  4Y.  BY.  OV.  CV.  FV.  GY  UAH 

Klywrona  7234  V  tlEH;  707*  320. W 

WCavilY 

4174  32AH  2K4I  340  00 

MAGNETRON  MAGNETS 

Gauaa  Pola  OlaaL  Saaaint  PrMa 


ElKtr«na|n.ta  far  nwanatrana  3HH  ta. 

GE  Mafnaii  typa  M77MI 13.  Gl  Dwanc*  Balwaan  pala 
tacaanraMa.  2>SM*WGaiiaa' la  li'.‘  22WOa<wai 
Pala  OW.  I>3*  Naw  Part  at  SCR  3*4  3MH 

^  "CW"  MAGNETRONS 

-  H  ^  QR  U  SISIDSTrim 

.  QK  W  2«7V2*m:iM 

cROHB^  $  QR  2I73.32W  IK 

*  vRW  2000.3020  WK 

\4P^nM  Naw.  GoannlaaO  Eack  30AC0 
QR  IISRaytkaan  31 W  U 

filament  TRANSFORMER  ■Pg» 

tor  bOdva  11SV  OO  ey  fpip  t.3V  HlfflHTr 

U  Sat.  MOOOVT  $27  90  JEnHl 

Mb^wtren  Kit  of  four  QK  a  2i7S4375  J^WTllI 
3n4  w  trpnaformdr  $290.00  W 


PULSE  EQUIPMENT 

MIT  MOO.  1  HARO  TUBE  PULSCR  Output  PuIm 
Pewar  144  KW  M2  KV  it  12  Awpi  Duty  Ratia 
001  MPR  pul*a  duratian  k.  l.f.  2  0  M|pra«er  Inaut 
veltapa  MS*  400  ta  2Wn  rp*  U«a«  I  7ISB.  4  92Y  B 
3w’72'*.  I-’T).  Naw  w  Tube*  $110  00 

APQ-l)  PULSE  MODULATION  Putta  Width  S  tp  IJ 
Msrr*  Ner  Rap  rata  b24  t#  1)44  Pp*  Pk  pwr  aut 
IS  KW  Enarpy  O.Otb  Joule*  $4b  00 

TPS.)  PULSE  MODULATOR  Pk  power  SO  aMp.  24 
KW  1 1^00  KW  pAi  pulae  rata  200  PPS  I  S  Mkra- 
•er.  pul*a  l>na  irapedanra  SO  ahM*  Cirruit  aorta* 
>  narfiny  aac*len  af  DC  Raaenanre  type  U*a*  two 
,'09- A  *  t»  ractider*  MS  *  400  cycle  input  Naw 

with  all  tuba*  $49  So 

APS-IO  MODULATOR  DECK  CeMplafa.  Ia*»  tube* 

$:s  00 

APS  10  Lew  veltate  power  aupply  ie*«  tube*  $it.SO 
BC  ITOiB  Loren  pul*e  MOduialer  $124  00 

BC  7SaA  Pulte  Modulator  $)9SOO 

r2SA  Mopnetron  put*e  trantfermer*  $l|  SO  ad 


W  E.  KB  MOO  Input  trenafunuar.  Wledieo  raft#  Op- 
twean  tanninela  1*S  pnd  1*2  la  11:1#  end  bafwaM 
twMineU  0-7  end  1-2  la  2.1.  frabuehay  rpnfu:  30^ 

$20  a.p.4.  ParMdltuy  aarp  ....  . 90.M 

B  E.  yK279t  RapelHIen  Rata:  SN  PPS  Pr).  lap:  M 
ObM*  Baa.  I»p.  490  Obip*.  PMaa  width;  l  MIerpaw. 
Pri  Input;  §9  KV  PR  bua.  Output;  20  KV  PK. 
Paph  Output,  too  KW  RiOer  2  74  Amp  104.90 

W.E.  dOlOO:?!  HI  Van  input  pulaa  Tren*fer»ar  $27.90 
B  E.  K249CA.  WIM  raaalaa  IJKV.  4  Miaru-auaund  OIHm 
eu  prt  a  •ecundery  dallaara  I4KV.  Pauk  puwpr  put 
IMKW  B  E .  $94  M 

6  B.  •K2740A.  Pulaa  Input.  Una  tu  Moonatrpn  flKM 
ft2«2  Utbli  Pula#  ur  BWabinp  OaeiNuter  Xf  MR  Frau. 

IlMita  7M-II0  ey-9  windinpa  turwa  ratlu  1:1:1  Dl* 
Monaiena  I  IS/lO  a  l'«*  1$  $2  ..  .  $l.$d 

Pulaa  lll.AWP  L-42I41$  $0.00 

Pul*u  IM  BW  27  L  440009  ...  I2.IB 

day— WX42Mr  .  $10.M 

BE.— K90247IO  .  ...  $90.10 

0  E.— K02I9049  $90.0B 

PULSE  NETWORKS 

IIA— 1.400-90:  1$  KV.  **A’*  CKT.  I  Mlarwaae  4|| 
PPS.  90  uhM*  Inp  $42  J| 

B.E.  90E$-9r2Q00-90P?T.  9KV  E’*  elrauit.  1  apf. 

tiun*.  .9  Micraaacund.  2000  PPB,  SO  ebM*  Impu^ 
anaa  .  $^ 

B  E.  (3.04  9I0:  ••2-24-409  )  90P4T;  )KV.  “fl** 

CKT  Dual  Uait:  UnH  I.  J  Buctien*  M  MicraaM^ 
010  PPB.  90  uhaia  Imp. :  Unit  2.  0  Baftlun*  2.24  Mlrf^ 
•aa  400  PPS.  M  uhM*  imp  M-ll 

7.9E3-I  200  orP  7  1  KV.  “E"  CIrault.  I  Mlarua% 
200  PPB.  97  ahMa  Impadenra.  9  MutIun*  $7.# 

7  9E4.l9.tO.S7P.  7  9  KV.  "E**  airautt.  4  *aetluna.  M 

wlaraaae  90  PPS.  97  ahm*  iMpadanaa  $isil 

7.SES.$  290-9PT  7.9  KV.  *'!’*  CirtuH  1  MkreaA 
200  PPS.  97  phMi  Imp.  9  aertlana  $I2.V 

DELAY  LINES 

D-IS9I99  Oaley  Lina  SMuli  auantity  eaaiieble  $50 JB 
D-iOOI04:  .9  Miaraaur.  up  tP  2000  PPS.  1900  eh« 
tarM  .  $4  M 

D-i704P9  .29 '90/. 79.  Mkraaue.  9  KV.  10  aMM 

Imp  $<9ll 

0-I99M7;  1*4  Mtcraapa  .  $7  M 


QCU  Matnala  atrletlan  haad  RCA  typa  CR  27t77S^M 

Naw  . 

Slalnlaa*  Steal  atrauMlininf  haualnpa  far  abava  $I0  ML 

QBG  Qrlvar  AMpliOar.  Naw  $200M||| 

QCU  Maonatp  itrtrtian  haad.  cell  plate  ***^*'j|^|| 

QCQ-2  QCS  Mapnata  itrlrtlpn  haed  rail  Plata  asicmbMM 
ii4  m|! 

QCB2  Sunar  aaMplata  aat— Write  far  dateil*. 

QC-RCA  Maenatu  atrktlan  haad  e**y  rantiata  af  «elL 
Plata,  nl^ia  diaphrapM  plate.  Milled  ttaal 
una**aMblad  04  M 

Suparaunk  Oertllator  RCA  l7>27  Kr  Rar  Dflaar.  Ca^ 

1 19  V  M  ry  AC.  Datipned  far  u»«  w/200  watt  drIvafL 
Naw  l«*  tube*  4)9.40 

WEA-I  Centele.  Cen*i*t«  ef  Rar  Ind.  0*<.  Remelp 
trpinina  aantral  200  watt  dnaar  amp  17-27  bp 

renaa  1490  00 

QtO  2  Cen*pla  Sub  Sif.  C#  $490.00 

QBf  Henpr  Mf|  wE  rwmplata  rentela  centitt*  at  10-40 
ha  rac  driver  etr  md  A  centrel  unit,  and  driver 
•  MpiiOec  22-211  hr  WriU 

QJA  Hanar  QBf  w  OJA  adapter  kit*  w  lathpda  ray 
tuba  mdicatlen  Write 
QCQ  2  Sener  CpmpI  Le«*  Het*t— Write 


PULSE 


EQUIPMENT 


311  mrr.  h  anwr  Mall  ..rrirra  pr<>mp(lT  Hllnl.  All  prtrwa.  r.O.B.  N.l.C.  Hand  M  «>.  ...  fTik.  Ilnlr  ahlpplnc  . b(>  ..whI  €  .O  I»  KwIihI  »  anr.rwa  kwlKl  P.O. 

<  0.9I.9II'.M4’.\TI0.\S  i:QI  4  0. 

i:il  l.ih«*rlv  V»l..  .%«>«*  $'«»rk.  S'.  Y.  Il•‘pl  .  K-:R  P  I  PLISHNfR  llipby  f*>fl2i 


ELECTRONiCS  — Moy.  1950 


SEARCHLIGHT  SECTION 


AX-U  mib  rx 

•  M  >• 

UMi  •Hrltub-  mtb 

m  ny 

%X  «l'l)  eitrrtiAl 

m  y  y 

f  w>tA  »»*r/n*i 

41  S*>  >J 

u.r.  »  S'  H  M  m.'U 

m  %7  y 

W  :,i  with 

n^rtnt.  AN  C«i«UN< 


4*  24<'  Aotif  1>  I 

rrn*.  •bunt 
0  2I<  t»  < 

14-  ♦.  J|m  An.j, 


butt«>o 


■limt  r»-4.!.n*  .liu-i- I*  It  ..  $4  9S 
mi..T.i!  •  .  i  Jl*  .  »•  K  M  ..  SISa 

•np  Tt  i»4r--  ni  ji*  ■>s*  n  H  M  |4  00 

lh»  Amp.  JH  AL  IIAM.K  lltuitn^tcii  i2X»  . 

II.  with  #i*»rnal  rurr*^*  *r»n>?>>rm^r  <<  S7  SO 

.Snip.  Sll  LTRANitEI,  Kl«vtrlc  AM  jj. 

»'  K  H,  Art.p  Rfvmrnt  with  ex’^rnnl  rurrvn' 


It  ft  «,th  rttKrnt'. 

•  $12  SO 
I  -a*  H  II  hia<  L 
ft  i2  »S 
I  *  M  II  ••  St  SU 
a*  It  II  '•  SII.SO 


r  m*li« 

*  tub* 

r  >pnnl« 


i>ii> 

4  •Ub  Ml 


ALL  ITKMX  AKK  lIRSMl  NL*^S  'll  Ill'Ll  54  IJI  AK 
ANTS.I.I*  AU  niM*rui*  ahippf^i  fn^m  Murk  kMnr  dnv 
»•  r>r<Wr  rM'ri«o«1  «ul)/m  l.-  p'',.TT  •*>#  nr 

rrfkiwl  frtWB  r&rrtl  r>trw-^n«  p*ibi.r  in'(;*ut  ••imi  And 

•  CMI.  PW  •«  nOMl  A.  Oumt.  pMA*r  Arrul  S"i 

hnlnn'W  r  M  I»  hr«  k  »i'h  nrdrf  All 

prtiw*  SmK  our  wnr*>b<nwr.  N  Y  (V 


ELtCTtONICS  — Mor,  19S0 


AIRCRAFT  MCTIRS 

ALL  AIRCRAir  HCTtRb  MttM  %n  2S' 

•••b  IfM.  4  koio  »««atlnf  •ilk 

„  . ,  b«M««  oalOM  •otoO  MMrviMw 

V  >vM  II  t  ‘|— in-fi  L4««tfu  .W  S4  so 

*■  Mi  y«it  l»r  W«i*.it«b.Nite  AX  SJ.  S  S4  M 

:  Him  iS'  R  M  nilb  Ml 

«-iiuMM*Ir  rAtra  putntrr  Ui  tbiw  ;M<oa  lu  br  maia 
totiM]  A  I  TYlw  Hi.  M  00 

,  H  M.  hi>W  kmuut 

«•  >olt  A  L  W«MUiAbouM  NA  M.  IS*  M  M.  J  bui* 

BM*uatinj  i-niirMat«>U  tu*  it»>  ejvi^  «  Si  SO 

*  •  \  Ai  A  1  S4  jj  R  10.  I  hill* 

muuAtiiiA  Miru*tM  fur  .>|nrMiun  js  00  c^lm 

*  ’* •^Jiwiwuar  AX  jl 

y  "  lu  Amp  l»  I  (MM.  nrb  mi«^? 

^uni  ^ 

*''.*,,*•'*  ^  JS'  R.  I  bol#  MOjAUAO. 

•  Ui  rMrriiA.  u.  ur  «  {TJo 

*  1^*  Attp  IM*  UfVUt^buuM  AX-01.  vilX  «j| 


A.C.  VOLTMETERS 


i«.  MlU^BOiaACVV 


A  C.  ammeters 

ta!  r,u«.-«r;.  j'  ft 


R.F.  AMMETERS 


9  AMP  SSMiinchuiM*  .vr  9&.  9S'  R  B.  MSUOSSimS 

k>  AA  «•  SO  SO 

i  Am»  VlMduabJUM.  RT  9*  »  B  ••  07  SO 

’  Amp  tlmrtM  IblvUir  INI  44.  9S'  R  B  «t  07.00 

i  .Amp  IjrtivrM  kOi^^ntf  iH>  44.  IS'  R  H  •tib 
rttrrnM  tbatM<x«Aiplo  at  SO  SO 

0  Aa<p  (•fMvrM  kUi^trte  UR  44.  14*  R  B.  blork  cna* 

a  .Amp  W«i^t;n«b«>aM>  RT  Iv.  I*  R  H  .  M  }?  SO 
n  Aup  UMirrM  Xlwtni'  im  44.  IS*  R  H-  btM'lt 

K«i» . #02M 

D  C.  MICROAMMETERS 

«  too  M  a.tMnp*  131.  9*  »  H  ^  SI4  SO 

It  t**»  Mi.  niMtip*  r  H  H  .  >•  OS  SO 

0  SMI  Hi-Minaboa-**  NX  V  SS*  K  It. 

MR  *>A9ii«ilM  I  A  •pttroaimMol;  SSO  ubats.  4S 

Sl\  •  I0.S0 

••  9*1'  \l>.  r>*«mprrr  4'  »  44'  Oitoh  liAkrlltr 

•WM .  approktiuaUtT  SOV  uhou  nwutanrr  Aiwviai 
«*i4>  CAisbiaiMl  m  obou.  CaiAion.  loaulMi-o 

Tr%irr  i«  S7  so 

It  4'Hj  Al:rr«>amprra  H>4ch  'S*  M«itrb 

ni«-iri.  r-KlMt  tuMal  CAW  \A  Itb  UHrroM 
.•nkatot  A  arair  •  aUbraitpd  fur  04  roltt  Ut' 

•  sir.M 

O-Suv  M.t-r.iainprro  iit»«i‘n>rot.  (imrral  Klaitru  1m» 
Si.  i*  H  H.  Np»^  >ai  §•'«>•■  «tlb  «np<i>>«  «  hnnn^l 

•  I'h  paprr  V  M  M  A  at  aJ*  M  M  SO 

0  *>4M>  M  iriiamprrr  iu.>trnirtir.  tirorrat  l'.l«<rtrU'  !•* 

41,  iS*  K  H  M-alr  .althiMr<1  U  IP  kil«>«.ilt  In 

\4itb  pai«-r  \  O  M  A  wwlf . m  04.00 

•H»  Vl'cri  amprrr  tu«irm44ii  <}a«li-rai  S.l<^friC  Ih» 

*  t  y*  H  II.  M  at^  •alibfaint  0  IS  K  V..  «ltb  papri 

V  u  II  A  arai#  m  S4  tS 

•>  tw  VI.. '  -aUiia  r  UrJt.r  Au.aa  llil.  I4'  K  H 
•0  XI  OC 

I*  ut*}  M  ■;  an.prtt.  .4in.pa.>n  1X^.  24*  K  It  .<  SI  SO 

D  C.  MILLIAMMETERS 

t.  l  \|  A  .4.  :til,  .‘.4*  K  It  w  17  SO 

••  I  AI  V  AA.^*mal...U«a  i'.  94*  R  R  MK''AA‘«il 
IM’AIA  S7.SO 

ff  I  Af.A  AA.'a'inch.HjM  N\-i9.  24*  R  H.  apra.al 
M«.  a  MW  -  alirHatMl  2mi  VI  A  I' A  1‘la'f  A 
l.n  l  w  SJ  OJ 

•  M  A  iPJnr  A;n*..<.  14*  R  It  Mala  rahhratixl 
>•4  KA.  Miih  paprr  V  M  AI  .A  *<  air  an.1  par 'a  h«* 

ir>  II  r  -l.arf'ani  Int  makina  a  A'  M  AI  A  >«  04  SO 
••  2  AI  A  AA.*t>h«h.  u«r  NX  .  .  .14*  R  H  MR  'AAtH>| 
I M  AI  A  .a  SO  SO 

0  S  M  A  AAVmiui  mm.  24'  K  H  w  $)  oS 

0  ;  AI  A  MnM4i  (lAA  ’«  i.  24*  R  H  wala  callliratnl 
i-  4MI  AIA  ati.l  Jtt'Mi  »..h*  a  it  SO 

u  3  M  A  5<imi^4i  124.  24*  H  H.  MRS  AAiK  tln  AIA 
•  XI  OS 

<  '  Vf  A  C.ii.ia-  n  2*  H  It.  aitb  n-d  oiark  at  S  «ulta 
-•  Xt  SO 

•  •  A4  A  AA.-«I  iuf,..u-a  RX  1.  f  >»  H  wl'h  '  *1 

mark  at  ai  SI  SO 

'  II  VI  A  I'w’iir  :4*  •  .m.t  r<>nr«Ml'i 

*•»!»  mrfr»  h.  ,1^  .  «lhralr<t  Mi  ‘I  Ml  aUh  fr-l 


MARITIME  SWITCHBOARD 

338  CANAL  STREET 
NEW  YORK,  13.  N.  Y. 


•  ,.it  •  AI  A  Tlali*  n«-  with  TKANH- 

IJ  .  (  NT  *  .l.t.  KK\K  MI.I  NT>.I>  INTKHNA^ 
.1.  h»T  \M.  i>  K.I.T  I.AMI-  T..  11.1.1  MINATK 
Ml  \l  I  »  Mim.~.|i  iu  .1.1  1’  ‘S'  .•‘und  n>i»h 

Uk.iitr  ....  .1.11  .iw.iu  •*? 

h.  i.Miii.l  m  Ih.  \mvnin  A 

•  .  ..II  iiur  lii.t«  lu  .li~.  u»  n-ii 

tHilt  S4  SO 

H»i-ri»iMi  ■nri,  miij.i AMWt-n.K  v»  .v..;.. 


D.C.  VOLTMITERS 


D.C.  KILOVOLTMETERS 


PORTABLE  TACHOMETERS 

0-20l)0l>  RPM  Rai.ir  Ja.«»i  *4  A  ♦. 

100- ^IMO  lOOO-kOIM).  tOOO- 12000  RPI4  Joi»«i  klo- 

•  .r  .a  »  •  M.itipla  llanat  I  titJUii 

Aolrisoo.  1000- WJOO.  HMIO  ISOOII  RPM  J- Mn 
rw.  :a  «  Al.-p-  Raiw  '*^^*j*^ 

SOCKET  SELECTOR  SET 
WESTON  666  TYPE  1C 

Ih  i.ii'.l  1'.  ih.'i"'*.  ..kill.  r..llnk'  •!  «■|||■ 

•  •I.'  !••«.-  *I1.|  .11.1  -’hr.  .l.rim.l 


1  mk;.'.  ..th  T  il-r  lU.  I  .  im-.f.*..  An-1 

I  I....  *'  pin  i-.-l'  .I*.!  I•■‘■  k 

till  ftk.  tMM  C.«»  »*l« 

COMBINATION  OFFER 
ISO  VOLT  A  C  MtTf*  I  SO  AMO  A  C  METI* 
Tripl.»t  ISI.jr,  S'  i“  1  Tf»UH  SJI-Sr,  S'  1 
Mi  tly.ti  cat.  I  Mi  !•«•<  com 
Beth  meters  lor  S7.9S 


TISTIO  NEW  PANEL  METERS 

FkcH  MLTCT  ■n.xrr;ii  hi:hiki;  miiii'vlnt 
1  tl.lHK.kTlONJI  AlU.  niH  ^0.^  llAliNJTU  PAN 
riA<  IK  MtTrUU*  ARK  HiR  I  RK  <>'  Mtfi"rmr 

I’tM.IJI  Ml‘»  IKT  I'ANM.  TIIU  RNtJI.  AMI  »► 
WII.I.  I  kl.lllll.m;  AirilRIilMiLt  AT  Ml  »* 
TR\  I  IHRlif  All  !««<.»  h.i.  .II  I.  -AJ.  mil  tr. 
fl'ihh  m...iiii— I  uni^i.  MJihTIWd  grlihrel^ 

A  M-  W«.al  AO — waU 

K  K- 'tn-l  I  V  I  H.iAi  sirr  T-lt  Aurf  enrfAC 


SEARCHLIGHT  SECTION 


BMND  N€W  SURPLUS  OfPSRCD  8Y  A  LSADIMG 


A  C.  MOTORS 

sorifio,  Dfi'  il5  V  60Cyclc  7000 

’  P  $4  50  mcK  net 

J««10  2.  Hov 

.ng  V.  t-,r  IIOV  60  f 
Cycle  7  7  »  4  5 

'  p  ">  \3_Tp 

fnt9  53  00  net. 

Ttm  1500  Mo><l<»i  T irning  M.ttur  — 1  10 

V  60  Cyde.  3  2  •  4  r  p  rn  .  with 

hro^e  Pric*  54  00  mcK  net. 

Typ*  1400  Hay^)^^n  Timing  M<4or  -110 

V  60  CvCtf  2  2  »  I  240  f  p  m 

Pric*  $3  00  Mck  net 
.  1400  Ttmmg  Motor  110 

V  60  Cvde  2  3  lA  1  r  p  m 

Price  $2.70  mcK  net. 
t  Tfpe  1600  Hov»k>n  Timing  M'  for  110 

V  ,  60  CyClr  2  2  w  I  1  5  r  p  m 

Price  $2  70  e«ck  net 
iTvM  1400  Ho»(if3n  Timing  M-it  .r  1  10 

~  V  60  Cycle  3  S  -»  1  f  p  m  With 

\hiff  urif  frir  outcimof ic  engoging  on  1 
i  disengogirig  oT  gear'. 

I  Price  $3  30  eocK  net. 

1400  Maifii  n  Timing  M  tor  110 
T  V  60  Cycle  2  2  W  1  ''60  r  p  m 
-  Price  $3  00  each  net. 

lOatfefn  Air  Oe.ict"  Tvs>r  J33  Svnckrr^n- 
ou\  M  f-'r  1  1  ^  V  400  c\cle  3  phose 
8,000  r  p  m  Price  $8  30  each  net 
^elechran  Syachronout  Motor,  Type  B3 
I  I  5  V  60  Cycle  2  r  p  m  4  w 

Price  $S  00  each  net 
j^rhof  Colman  Cintrol  Motor,  Type 
AYLC  ?>09!,  24  V  iltA  DC  7  amps 

1  R  P  M  Torgue  SCO  in  !t)S  Con- 
;  toms  2  odjiistohle  limit  svmtches  with 
*  contexts  tor  pt^sitiMO  imlicotion  Uieal 

tor  use  os  o  remote  pt-isitionef  or  o 
,  t>eom  or  televisi<.*n  onfenno  rotator 
'  will  operate  nn  A  C  60  cycle 

Price  $4  SO  each  net 

SERVO  MOTORS 

CK  1,  rioi««M,  7  I'hoM*  400  cveir 

Price  510  00  Mch  net 
CH  2  PiertMt,  7  pho%f  400  cvcir 

Price  54  25  each  net 
10047-2-A  rionen  2  phoyrv  400  cycle, 
witti  40  1  fei1uctM.n  geoi 

Price  $7  25  e«el«  net. 
PPI  44  4  D.ehl  Low  Inertia.  11  5  V  ,  60 
Cycle  2  phoye  3  afn^l^  10  watt  out 
put  Price  534  50  each  net. 

7PI-25.14  D.ehl  L.  «  Intrrtul  20  V  60 
cycle.  2  phc%e  1  600  r  p  m  85  ompy 
Price  510  00  each  net 
CK  2.  Pioni'er.  2  ptmee  400  cycle  with 
40  I  ieitutt.<.n  gear 

Price  54  50  each  net 
MINNIAPOLIS  HONfYWILL  TYPI  B 
P.rt  No  C303AY,  115  V  400  cycle 

2  pKiye  built  in  geor  leckjctum,  50 
lb»  in  tofuue  Price  5i  50  each  net. 


AMPLIFIER 

Pioneer  Gyre  Flui  Gate  Amplifier,  Type 
12074  l-A. 

Price  517.50  ae.  net,  witft  tube*. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  AN5730  2  Indicotor  ond 
AN5730'3  Tronsmitter  26  V.,  400 
cycle 

Price  540.00  per  tat  new  laoied  boiei 


Kollymon  Rcmetc  Indicatinp  Compost  Set 

Tfonymitter  port  No  67v  01,  indicotor 
port  No  OSOk  03,  26  V  .  400  cycle 

Price  512.50  ooch  not. 


Schwein  Free  &  Rate 
Gyru  type  4  5600 
Cootiyt..  i.,t  two  28 
V  DC  conytont 
•peed  gyroi  SiJC 
8  »  4  25  .  4  25 

Price  510  00  CO.  net. 

Schwein  Free  K  Rote 
Gyri,  type  46800 


r.i<.  117.50  Mch  .et 

Sperry  A5  Vertical  Gyro  Port  No 

64484  I .  I  I  5  V  400  cycle  3  photo 
Price  $20  00  eoch  net. 
Sperry  A5  Amplitier  Rock  Port  No 

644890  Contomt  Weston  Frequency 

Meter  350  to  4  50  Cycle  ond  400 
cycle,  0  to  1  30  voltmeter 

Price  $10  00  each  net 
Sperry  AS  Civitrol  Unit  Port  No 

644836  Price  $7  SO  eoch  net 

Sperry  AS  A/imuth  Follow-Up  Amplifier 
Port  No  656030  With  tube 

Price  SS  SO  eoch  net 
Pioneer  Type  12800  I -D  Gyro  Sery. 
Unit  I  1 5  V  400  cycle  3  phose 

Price  $10  00  each  net. 
Norden  Type  M7  Vertical  Gyro  26  V 
DC  Price  $19  00  each  net 

Allen  Coleulotor,  Type  Cl  Bonk  and 
Turn  Indicotor,  Port  No  21500,  28 
V  DC  Contomt  28  V  DC  con 
stunt  speed  gyro 

Price  $10  00  eoch  net 


D.C.  MOTORS 


S04942S,  Delco  Conttont  Speed,  27  V., 
120  rpm  Built-in  reduction  gears 
and  governor.  Price  $3.90  eoch  net. 

A-71SS,  Delco  Constant  Speed  Shunt 
Motor,  27  V.,  2  4  amps  ,  3600  r  p  m., 
I  30  h  p  Built  in  goverryor 

Pnee  S4  2S  each  net. 

C-28P-1A,  John  Otter  Senes  Motor,  27 

V  .  0  7  amps  ,  7000  rpm,  1  100 

h  p  Price  S3. 75  eoch  net. 

Jaeger  Woteh  Co.  Type  44  IC-2  Con¬ 
tactor  Motor,  Operates  on  3  to  4  5 
volts  D  C  Mokes  one  contoct  per 
second  Price  $2.00  eoch  net. 

General  flectric  Type  5BAI0AJ52C,  27 

V  D  C  0  65  omps  ,  1 4  oz  n 

torque,  1 45  rpm  Shunt  Wound,  4 
lead  reversible  Price  S5.00  each  net. 

General  Electric  Type  5BAI0AJ37C,  27 

V  D  C  ,  5  omps  ,  8  oz  .  in  torque, 

250  rpm  Shunt  Wound  4  leads  re¬ 
versible  Price  $6. SO  eoch  net. 

D.C.  ALNICO  FIELD  MOTORS 

S067043  Delco  12  volts  10,000  r  p  m 

Price  S5.50  eoch  net. 

S069466.  Delco.  27 
V.  10.000  rpm 

Price  $3.50  each  net. 

S069370,  Delco.  27  V  10  000  rpm 
Price  $5.00  each  net 

S.  S  FD6.16,  Diehl  27  V  ,  10  000  r  p  m 
Price  $4  00  each  net 

S.  S.  FD6-18,  Diehl,  27  V  10  000  rpm 
Price  S4  00  each  net. 

S.  S.  FD6-21,  Diehl,  27  V  10000  rpm 
Price  $4  00  each  net 

Sompsel  Time  Control  Inc  Alnico  Field 
Motor.  27  V  DC  Overall  length 
3  5  16'  hy  1  Shoft  'a"  long  by 
3  !  1  6",  1 0,000  rpm 

Price  S4  SO  eoch  net 

w  GENERAL  ELECTRIC 
kam  D.  C.  SELSYNS 

8TJ9.PDN  Tronsmit 

mJlMF  ler  24  V 

Price  $3.75  each  net 

8DJ11-PCY  Indicotor  24  V  Diol 
morkei) — 10  to  *65 

Price  S4  SO  each  net. 

8DJ11-PCY  Indicator  24  V  Dial 
Morked  0  to  360 

Price  $7  SO  each  net. 

RELAYS 

Type  B4  28  volts  DC  .  200  omps  con 
tinuous  duty  Electric  Auto  Lite  Co 
Port  no  WSN4001 

Price  $2.50  each  net. 

Type  BSB,  28  volts  DC  50  omps  ,  con 
tinuous  dutv  Hort  Mfq  Co  Port  no 
692R6  Price  $1.85  eoch  net. 

Ty|>e  88,  28  volts  D  C  .  250  omps  ,  m 
trrmittent  duty  Cutler-Hammer.  Port 
no.  6041H139A  Price  $2.50  eoch  net. 


37  EAST  BAYVIEW  AVE..  bREAT  NECK  H.  Y 
Telephone  IMperial  7-11  tT 
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SEARCHLIGHT  SECTION 


SUPPLien  OF  FLSCTROMIC  S  AIPCPAFT  FQUIPMFNT 


INVERTERS 

Winchar9Cr  Corp.  Dynomotor  Unit  PE 
IOC  Input  13  VDC  of26VDC 
DC  AT.  12  6  or  6  3  omps  Output 
400  VDC  AT  135  omps,  800 
VDC  AT  02  omps,  9  VAC.  80 
Cyde  ct  '  I  2  omps 

Pric*  $10.00  aoch  net. 


1S3F,  Holtitr 
Cabot,  Input  24 

Output ;> 

4  00  . 

phose, 

750  V  A  ond  ^ 

26  V  ,  400  cvcie,  1  phase,  250  V  A  < 
Voltoge  and  frequency  reguloted  olso  * 
built  m  rodio  filter  J 

Price  $115.00  ooch  oet.  ' 
149H,  Holtier  Cobot.  Input  28  V  ot  44  | 
omps.  Output  26  V  ot  250  V  A  ,  400  < 
cycle  ond  1:5  V  ot  500  VA,  400  < 
cycle  Price  $40  00  coch  net.  I 

149F,  Holtier  Cobot.  Input  28  V  at  36  ' 
omps  Output  26  V  ot  250  V  A  ,  400  ] 
cycle  and  115  V  ot  500  V  A.,  400  . 
cycle  Price  $40  00  each  net.  ‘ 

12117,  Pioneer.  Input  12  VDC  Out  i 
put  26  V  400  cycle.  6  V  A  " 

Price  $22.50  eoch  net.  | 
12117-2  Pioneer.  Input  24  VDC  * 
Output  26  V  400  cycle  6  V  A  ] 

Price  $20.00  each  net.  < 
1 21 1 6-2-A  Pioneer.  Input  24  volts  D  C  .  3 
5  omps  Output  I  I  5  volts  400  cycle  4 
single  phose  4  5  wotts  ] 

Price  $100  each  net.  ^ 
5D21NJ3A  General  Electric.  Input  24 
VDC  Output  I  1 5  V  400  cycle  ot 
485  V  A  Price  $12.00  eoch  net. 

PE218,  Bollentine.  Input  28  VDC  at 
90  omps  Output  115  V.,  400  cycle 
at  1.5  K  V  A  Price  $50.00  eoch  net. 

METERS 

Weston  Frequency  Meter.  Mixlel  637,  , 
350  to  450  cycles,  I  15  volts  < 

Price  $10.00  each  net.  ‘ 
Weston  Voltmeter.  Model  833  0  to  I  30  ' 
volts  400  cycle  Price  $4.00  eoch  net.  ] 
Weston  Voltmeter.  Model  606.  Type 
204  P,  0  to  30  volts  D  C 

Pnee  $4.25  each  net. 
Weston  Ammeter.  Mcxiel  506.  Type 
S  61209  20  01 00  omps  D  C 
Price  $7  50  eoch  net  with  eit.  shunt. 
Weston  Ammeter.  Type  FI,  Dwg  No 
1  16465  0  to  150  omps  D  C 

Price  $6.00  each  net. 

With  eit  shunt  $9  00  eoch  net. 
Westinghouse  Ammeter.  Typi<  1090- 
D12'  120  0  120  omp  D  C 

Price  $4.50  eoch  net. 
Weston  Model  545.  Type  82PE  Indi- 
cotor  Colihroted  0  to  3000  RPV 
2^4"  sue  Has  built  in  rectifier,  270* 
meter  movement 

Price  $15.00  each  net. 


VIBRATOR 

Reulend  Corp.  vibrator  non  synchros  type 
Stock  No  3H6694  II,  6  12  or  24 

VDC,  Input  Frequency  200  cycle 
$3  50  each  net. 

Sperry  Phase  Adapter.  Port  No  661  102 
Used  for  operoting  three  phase  equip 
ment  from  a  single  phose  source 
1  15  volts  400  cycle  Movimum  lood 
500  watts.  Price  $15  00  eoch  net. 

PIONEER  AUTOSYNS 

AY1,  26  V  ,  400  cycle 

Pnee  $5.50  eoch  net. 

AY14D,  26  V  ,  400  cycle  new  with 
calibration  curve 

Pnee  $15.00  each  net. 

AY20,  26  V  400  cycle 

Price  $7.50  each  net. 


AY5  26V..  400  cycle  Has 
tiollow  shoft 

Price  $7.50  eo.  net 


PRECISION  AUTOSYNS 


AY  101 D,  new  with 
colibrotioo  curve 


PRICE  WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES 
AY131D,  new  with  calibration  curve 

Price  $35.00  each  net. 
AY130D,  new  Price  $35.00  eoch  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Diol  groduoted  0  to  360*, 
26  V  ,  400  cycle 

Price  $15.50  each  net. 
Type  6007-39,  Dual,  Dial  graduated  0 
to  360*,  26  V  400  cycle 

Price  $30.00  each  net. 

PIONEER  TORQUE  UNIT 

Type  12602-1 -A. 

each  net. 

Type  12606-1-A.  Price  $40.00  each  net. 
Type  12627-1-A.  Price  $80.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 

Saturable  Reoctor  type  output  trons 
former  Designed  to  supply  one  phose 
of  400  cycle  servo  motor 

Pnee  $8.50  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

;  Type  12073-1 -A,  5  tube  omplifier,  Mog 
►  nesyn  input,  115  V  .  400  cycle 

t  Price  $17.50  each  net  with  tubes 


nTt  RJJMM 


BLOWER  ASSEMBLY 
MX-215  APG 

John  Otter,  28  VDC  7000  r  p  m 
I  100  hp  Price  $4.50  each  net. 
Westinghouse  Type  FL  Blower  115  V  . 
400  cycle,  6700  rpm.  Airflow  17 
C  F  M  Price  $3.70  each  net. 

RATE  GENERATORS 


PM2,  Electric  Indicator  Co.,  0175  V. 

per  r  p.m.  Price  $8.25  each  net. 

FI 6,  Electric  Indicator  Co.,  two-phase, 
22  V  per  phose  at  1 800  rpm. 

Price  $12.00  each  net. 
J36A,  Eastern  Air  Devices,  02  V  per 
r  p  m  Price  $9.00  each  net. 

8-68,  Electric  Indicator  Ce ,  Rototiort 
Indicotor,  110  V.,  60  cycle,  1  phase. 
Price  $14.00  each  net. 
Weston  Tachometer  Gerierotor  (oircroft 
type)  model  752-J4  single  phose  AC, 
output  Price  $17.50  each  net. 

SINE-COSINE  GENERATORS 

(Resolvent 

FPE  43-1,  Diehl,  115  V  400  cycle 

Price  $20.00  each  net. 

SYNCHROS 

IF  Special  Repeater, 

1  I  5  V  ,  400  cycle 
Will  operate  on  60 
cycle  reduced 

voltage 

Price  $15.00  each  net. 
7G  Generotor,  1  1 5  V.,  60  cycle 

Price  $30.00  eoch  net. 
2J1F3  Seliyn  Generator  115  volts,  400 
cycle  Price  $5.50  each  net. 

2J1M1  Control  Tronsformer  105/63  V., 
60  cycle.  Price  $20.00  each  net. 
2J1G1  Control  Transformer,  57.5/57.5 
V  .  400  cycle  Price  $1.90  each  net. 
2J1H1  Selsyn  Differential  Generator, 
57  5/57.5  V.,  400  cycle 

Price  $3.25  each  net. 
W.  E.  KS-5950-L2,  Sue  5  Gerverotor, 
115V,  400  cycle 

Price  $4.50  each  net. 
SG  Generator  1  1 5  volts,  60  cycle 

Price  $50.00  eoch  net. 
5G  Special,  Generotor  I  1 5  90  V.,  400 
cycle  Price  $15.50  each  net. 

5SF  Repeater,  1  15/90  V  .  400  cycle. 

Price  $19.00  each  net. 
2J1F1  Selsyn  Generator,  115  V..  400 
cycle  Price  $3.50  eoch  net. 

5SDG  DiHerentiol  Generator  90/90  V  , 
400  cycle  Price  $12.00  each  net. 

1CT  Control  Tronsformer.  90/55  volts, 
60  cycle  Price  $40  00  each  net. 

POSITION  TRANSMITTER 

Pioneer  Type  4550  2  A  Position  Trons 
mifter,  26  volts  400  cycle  gear  rotio 
2:1.  Price  $15.00  each  net. 
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PEAK  ELECTRONICS  CO. 

188  Washington  SI.,  Now  York  7,  IV.  Y, 
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SURPLUS 


OIL  CONDENSERS 
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CO  I/M  4  ■!«•••  Mi  MV«Vi  IV  Em 
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EfEoo  <«oo«Yc>«l  MmVvMam  I  7f 
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VMiaM*  tMBoOMi  TV  E«  ITS  onf  Erm  VTI  S  Em 
MmIM*  f  iMEfiR  NIvM  »SrM*  S  E«  7  S  Oof  V  Em 
L  t  •MtEkMP'MPl  tolled  OPOT  70409  iTMoc  VV 
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Z*  Bm49  V  TW  M»«f«409«  S  1 

r  Gr4*«  V-SVV  Mtc'*ao9«  iVMt  »#4l4j 
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7*  ViovMft  V  S  MA  BaMO.  Gviisr*  2  i 
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r  V  7S  MA  IV  tOV  »isi«i  I  < 

r  Gff  V  SV  MA  7 
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HIGH  VOLTAGE  VACUUM  CONDENSER 

SV  MMF  )7MV  CIMAC  VC  SV- 17  S 
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eilament  transeormers 
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CHOKE  BARGAINS 
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FILAMENT  TRANSFORMER 
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SCOPE  TRANSFORMERS 
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SENSITIVE  RELAY 
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WIRE  WOUND  RESISTORS 
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LdT^TWEILS  Tube  Price  List 


Many  Types  Are  Now  Scarce  At 
These  Low  Prices.  Check  your  re¬ 
quirements  at  once  for  your  own 
protection.  All  tubes  are  standard 


brand,  new  in  original  cartons, 
and  guaranteed  by  Wells.  Order 
directly  from  this  ad  or  through 
your  local  Parts  Jobber. 
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JUST  OUT- 
CATALOG  H500 

Manuloclurart,  Ditlribulor* 
and  Amofaurt!  Writ*  for 
lh«  brand  n«w  Walls  ilac- 
tronic  Catalog  HSOO.  It'*  full 
of  Tramandout  valuat  in 
highast  quality  componant*. 


PARTS  SHOW  VISITORS:  Be  Sure  to  See  Our 
Huge  Display  at  Our  LaSallm  Street  Show  Rooms 


320  N.  LA  SALLE  ST.  DEPT.  SL,  CHICAGO  10,  ILL. 
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DC  SERVO  MOTORS 

II  HI  IN  I  nil  artn«iiire 

S"  ^  .  rtiMS  M,  ■  V  Hel.i  1  1<S 

lit-  S|Mo  r('Mi  ol.t  •  urrent  200  rn*  Arn>«< 


fono  INST  SIRVO  MOTOR 


MINNEAROLISHONIYWEIL 

Typa  010SAY2CA4 

L  I-'  :*  Ip«  Hi, lit  In 

t*, 


SAWTOOTH  POTENTIOMETER 

w  I  MS  15111 


OSTER  PM  motor 


^r%«»  AmplllWr— 21  \  M  I 

s-rafl  «mpn«l>ne  onlr>it  afrjpl.fter,  115 
4  tn  .  y.  Tvk*  «  h«nn**l  Tae*  2 

ITr.T  and  4  €V«'»T  tubea  Sm. plied  le«« 
i(R  l^rlt'e  ra«‘h 


1SF  SYNCHRO  SPECIAL 

N'avy  t>r<1n»n'»*  Type  IF  Spe*  I14I  De- 
-  an-d  for  itr  voU  4oo  «  y*  Us  operation 
I  ns-  an  either  a'-netator  or  rep»'ater  May 
he  iias'd  on  J4  volta  4t)  ryrl«>a  operation 
sto.  a  r^A  2*  rrire  enrh. 


SYNCHROS 


Prices  on  Request 


O.C  MOTORS 

I  nlseranl  5de«  Irtr  IH 

W  K  KS  ‘.ttoi-l -02.  r>»  V 


t(>a  1  100  hp  4  lead 

Stss.  k  r.-<A.233 

i‘Ml5  ea.  pliia  Psa  p  p. 


MAGNETIC  AMPLIFIER  ASSEMBLY 

A|ia(T»  Msito'l  itqitt.r  «si»*  »r*i.v 

|H  HlHvI  a.r  Itl.A-e  ..f  !-=«=  -  iP 


12  V  D  C.  Motor 
John  Otter  8-9-2 


INVERTER 
SPECIALS 
400  Cycles 

I  rl  *iMl  H|»  ~ 

.  |t»«a.%t  tni  ui 

•  V,.l»a  -t  n. 


DELCO  CONSTANT 
SPEED  MOTOR 
A.7155 

1  '  hp  V  .1  .  2R00 

;  It.  •'..ni  dutv  2’y 


V  V  atol  ff  e.|5jr  1,.  y  |raulaf«-1 

lor  P  f  t  r  ■'  a  !  h  «-4'  -  '.'le  autlrt'.h'l  « 

•  ••  o  ^  Pric4  $79  SO  eoch 


Price  $8  00  cocK 


products  CO. 

4  Godwin  Av*.  Paterson,  N.  J. 


Mot,  1950— ELECTRONICS 


I'rtiea  (In 


PIONEER  TORQUE  UNITS 


Price  S 1 9  so  eaci  *  I 


PricAS  FOB  Patqrson 
Phon*  ARmory  4-3366 
T«Utyp«  PAT  199 

WRITf  FOR  LISTING 


Price  $6.50  each 


O-C  ALNICO  FIELD  MOTORS 

.MHsH  I.Ml  ■  “  S  \i>lf«  fi'.a  rpn. 

X  1  \  -  ►  Sick  rSA  rtr.  Price 

ea*  h. 

Other  niodela  alao  availat>le 


i 

I 


LINf  VOLTAGE 
STABILIZERS 


RAVTNCOtl  Trv*.  CRP 

>A1«07  InmM  M  IUV.  97 -M 
rt*S.  1  l‘ff  Output  nST.  •  )>l 
KVA  .  \%  iu«  .  •  M  rr.  w«ifbt 
Ui.%  il»  hlik  i 


KAVTHCON  Adi.  m 
put  tupa  •A-IMV  .  $• 
rf  t  I'b  Output 

MSV  .  ••  Wptu  S 
or  Hac  wt  M 
Iba  «V  H  I  B^*  L 
I  4S*  ^  iNtviood 
protartod  PtuMOy 
OMMlnicUd  Tropic 

$12.50 


Hrond 


Ttpo  h*  423  K.  or  twr^ar.  U  o  m-n  Mur. 
untt.  ttMMluiotur  Aiul  tronaiultior  cua»bliM«l 


(*ocw;«tp  of  r^or  Troaa  Bod 
full  waro  l>rMp»  aotaniua  iw 
UAor  Input  119^190  AT 
tiuiiwt  >1  S4V  r>  <'  At  1  1 
unit*  riDO  for  uporotlnp  ro 
Ibvb.  ■moil  twAora.  dmomo 
tom.  or  for  \am  ftiltop*  Ot 
a<HJirao  to  lAborotortoa.  oto 


Cloctrolyi  dtnoauAnr  109/tSOV  1>  C.  or  B 
amp*  to  M  or  I.TV  {»  r  at  JO  aaip*  •«  4A  amp* 
r#«pMa)talv  Fulif  flUarnl  for  rattw  iiaa  and 
oitmpi^r  otrh  A-tuarr  ir  !:napollr0  San 
Opa  «  AJO  211444 


SEARCHLIGHT  SECTION 


MIICURY  CONTACT  ■ 

VACUUM  RELAYS  ■■I  ■ 

WI  Tt^  0-IM47* 

Utam  iaoiail.  OMrcun  vattad  luntort  ^ 

aoltcAm  turruundad  bp  ipararlop  ooUa  ^Hl  ' 

anraaod  lo  Boial  bmiaf^  an  artnl  tub*  ■  ■  |  ■ 

baao.  p  P  U  T  cuntaata.  2  aalla.  7al  an-l  H|l  4 
2JMI  uAina  Oparatiap  rmrrant  aoUa  ■ 

aartmrd  •  •  UA  mlanum  al  B  tMA.  tip  * 

oraiiap  Ufa  100#  bra  at  M  opomitona  HlBS  m 
tm*  I  ir<l  rnr  Htab  ^p«ad  br>inf  •  V 

Tabuiatiaa  •  Aociing  aO'J  maiputina  na  IVVI  * 
italiMa  llaln>  aiMpl'IWa  •  Vlfemar  (B 

■uppllaa  •  darm  HarbaalMO.  au.  $4.7S 

«M«  taf  *  MM  ikMi  a^iit  ‘ 


MICROWAVE  RECEIVERS 

Aft.  1,  APt.4.  API-SA. 

Tuu'iu  I  B.u  for  Al’R  1  m  Al'm-t.  T>  1«  IM  M 
me  TN  II  ITI  na  M.I  TN  1(  I 

Tbraa  front  aoda  ma?  bo  uaad  wlib  an;  M  ma.lF 
ataptlAar  or  aa  aaovartam  tatn  raralvrra  tunad  m 


MODEL  AN  ARA-IO 
PANORAMIC  ADAPTER 


I  -■  V  I  «_• 


PmvMpa  4  Typm  •!  f rnanntnHon; 

(1)  Pwiommlc  <2>  Aur«l 
(J)  OacllInKmpliic  (4)  Oactllnancnpic 
Itoaigard  for  uaa  olib  raralviap  rqulpmanl  AN 
ARH  7.  AN  ARK  9.  AS  APR-4.  8i'R  527  or  aaj 
raraivar  niih  1  >'  of  455Br:  9  2Bir  or  SOoir. 

Wlto  2t  tubm  lActudioA  2*  an'pa  tuba.  Coovartad 
for  oparation  on  119  V  20  rjrcla  aouroa. 

iMlMa  M  tM*  T.  M  .  $195.00 


LAVOIE  FREQ.  METER  ■ 

MICRO  WAVE  ■ 

375  to  725  MCS  ■ 

MotWl  TH  I2T  !'  U  a  ronipart.  wlf  cm.»alnad.  fra-  ■ 
rlalnn  i-*-  1  lltM  fr«<iuani  t  motar  whlrh  pro*l*l^  « 
Quttrk.  arrurata  rratiinaa  R^iUlraa  a  ttardard  1  9T  ^ 
K  and  49V  '  ll  baitary  Haa  0  15  oitnuU  tunn  _ 
loilrL  t'nntalnR  durdilf  conainKtad  HI  ‘  U  rm»m-  |B 

ator  with  avaraaa  '  U  '  ^  9flA2  •nrb.np  dIroftiB  intn 
datrrtor  tui»  I  tMaV?,  Ia42  and  9R4  Tubm  t'aa- 
.  Irta  nrm  with  IpM  htatll  €AO  «A 

Hnta  for  drarrlptlfa  circular  . .  .  pAT.av 


TRANSFORMERS 

1  5  KVA  Stapdown 
banaral  Clartrtc  CaL  Nib 
Tdtirs  Input  115  ar  222 
Vuit*.  20  eyoiaa  tbitput  12  or 
n  5  toiu  at  1  9KVA  QtAar 
b-aU  toUaa*  connaruoo  map  ba 
uMd  wHb  ritbar  uwr  loltapa 
runoactson.  tAatght  52  tba. 


filament 

Hk!Ll\  transformer 

^  Rajrthaaa  H>p«r»il  core.  Prt 
-  T*  mar>  115V  .  20  rrrlaa  t*o<  2.9 
^  'J  I  at  22A  .  2  9  td  2  4A  2  2  4* 
•^JLi  2  29A  .  2  3  at  2  6A  .  i:<n  V  INH 

_  y  Brand  b««  $3.95 


For  typo  866  tubes 

Kanyan  Input  115  rolta  tbitput .  2  .9 
tiiiu  antar  tappad.  at  10  aiap» 
(t'a<a<t  piircaiaio  otandoff  Inaulatad  for 
bifb  Yo.'Aga  biaaBibmn 

Mraod  Saw  $2.9S 


AUTO  TRANSFORMER 

«t  K  400  07  t'at  .\>i  20421114 

K  V  A  94.9R  920P  VolU  420 

4  M  115  New  $3  45 

FILAMENT  TRANS. 

_  400  2600  cy. 

Input  2/75  iu  29 '105MI.9  129V  Output  5V9A. 
5V9A.  5V9A.  ’VIA.  5V6A.  ^V2A.  2  9V2A.  2  9V9A 
$1  95 


THYRATRON  POWER  TRANS. 

RsYthaon  I'Xt'^ra.  400  hoo  rf  PRI  115V.  1  PH 
SFI  941  0.94. \  a*  0  5A.  13V  I  2A  Taat  tm*  l7<«o 

$275 

PULSE  TRANSFORMER 

Utah  S«  0192  $1.15 

■  LOCKING  OSC.  TRANS.  3*^  f 

Wa«tiafnau*a  2132  AWP  Foatarljad  'TT'*' 

$4  95  I  I 


SWEEP  GENERATOR 
CAPACITOR 

fitfb  »paad  tiali  haarlAd*  Bplit  atato’  P 
•il«ar  piatait  .vrai^ai  tfpa  5  10  ^  '| 
at».'d  Hrand  naw  QQ 


All  prices  mdicoted  ore 
r  0  ■  Tuckohoe,  New 
Yerk  Shipment  will  b* 
marfe  'M  Railway  E«- 
prett  imIcm  oriitr  ia- 
ifructioat  mood 


DiHarcntial  Synckroi 
92  20  miu.  402  <*>ria«  H'*aiid  nav 
in  aaalad  mala  nar«  Far2la«*  Ca 
tfpa  9MIM1  H  and  raw  &12  5C 


ELECTRONICS  — Moy,  1950 


Shown  abova  ara  Mlactiont  Iroin  o«ir 
inventory.  A  comploto  lilting  it  now 
ovailoblo.  Writ#  tor  H  today. 


SS  SO 

BrMi  Nrw 


PARABOLOIDS 


Hpiifi  MaanafttuiB  dtabm  1795*  dia  .  4*  .laap  Ununt 
ini  bracaaU  fur  alaiatinn  an*!  aiimulb  conirol  on 
r«ar  IS*  i  IS*  oproirg  in  nantar  for  dt  a*  «« 
iMiia  Brnad  nan  par  pair  .  ..  nn  ra 


U.  5.  NAVY 

SOUND  rOWfftID  8ATTU 
PHONCS 

Waatam  Klactric  No  1)173212.  Trpa 
t».  t'otnbtnaUon  fiaartaat  and  obmt 
mlarupbitaa  aa  lliuatratad  Brari*! 
oaw  iaclu«ltAd  2«  ft.  of  mbbar 
mvaraid  rabla  $17.50 

Antamatla  flaa.  Ca.  No  (1IJ4:<A<4 
Mimllar  to  ahiwa  but  lArludini 
‘nirtiai  aaicropbona  la  ndditinn  tit 
rhant  mlcmpbncMt  Hrnnd  new  with 
22  ft.  rubbwr  ootarad  mbia  $13  50 


12  and  24  Volt 


POWER  KIT 


•rnad  Naw  $7.95 


RADIO  MODULATOR 


Hlfb  Volt«t«  Co2«<1t2f2 
Oil  riiiae 


.aiMro..  30RV  $15  78 

.tairo.tSKV  $23  58 

IMFD  .  ISKV  $16  5B 

iMF0..7.tKV  $4  9$ 

Alt  brand  naw  Mada  bf 

protnlnaai  mnnufacturfra 


THERMOSTATIC  TIME 


DELAY  RELAY 


1159  .N>uinalt7  npan  RI*NT  motarta  4 


delay  iiwiart  ratin«  llST  lA  .  At 


tor  440 V  .  A-C  2A>  tana  ruitnaa  an  aan 

ibR’ta  iooo  BMK  roltana  hat  rnntacia  am 
9  V9*  I  IS*  nramu 
Ma  ta  fur  I  K  Nn*  «a  ti 


•4K 


LINEAR  SAWTOOTH 

POTENTIOMETER 


Ha«  onntlououa  raaiatanaa  wind-  fl 
tna  to  wblch  94  «uiu  I>  fl  12  ■ 
*1^  to  two  fltad  tapa  122*  apart.  9 
Two  mtatinc  bruahro  122*  apart  d 
taka  'tfr  linear  aawttioUi  wa«4  ^ 
Yoltaa*  at  output  Hiaa  approtl-  . 
niatetr  9S*  dia  i  9*  danp  S  ■ 
4S*  b>b2  FTb'  hiaad  t»  dia  aaai  ^ 
atuiB  fraraa  with  AN  mnaap-  ^ 
tor  wtrba* 


AlHa-Chnlmars  nsv  hr.  to  190V.  20  n  i 
IS  1  25  K  V  A  ,  P  K  20  PMimfuinl  rtariar 
Kullr  anrloaetl 


Sana  at  abava  but  for  290V.  hr  /nan 

ii.put  .  $120.00 

Stara  Part*  KH  for  attbar  Barbina  .  tlS.02 

OiaKI  12<»v  h  r  to  190V  A  C  .  20  ep  .  1  Ph  . 
25KVA,PP  4  4'nmpiata  witb  ntapna^ic 
mrttntllar.  2  flald  rhaoaiata  and  full  •at  of  apa^a 
par'a  iBrlutlind  <ipara  arnaiuraa  fur  taneraiiir 
and  BMHur 


O'Kaafa  Ofid  Marritt,  U5Y  DC.  to  120V 
A  I  rO  ry,  iM.  2  K  V  A  .  pr  9  Idim  aa  a  9 
Xthaaa  •rocbr<«w>ua  mitor  on  9(NIV  52  cj 

New  SIbS.OO 


N*  KS  11131 


MOTOR  GENERATORS 


Naw 


574  so 


$97  50 


$185.00 


ELECTRONICRAFT 

INC. 


New 


New 


5  WAVERLV  PLACE  TUCKAHOE  7.  N.  Y 

PHONE:  TUCKAHOE  3-0044 


SEARCHLIGHT  SECTION 


GUARANTEED 
BRAND 
NEW  ‘ 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


«« 

«RM.f  I  7* 

in?  1/^1  n 

ii>4  1/^  r* 

N/44.1  •% 


t/B 

RAH?  IMI 
RA(  7  IRBJ  7R 


(  la 

I  whr* 

lAri  I 

141*%  1 


•M  I  K'A4  niRK  lt  1 

!  If  11  I  1%  ‘  Ki  ll  4 


B  44  MIL  B4 
B  44  Kfl  U 
7  44  MIL  47 


14  44  414  J 

14  44  Hk.  44  j 
14  44  Mk  4#  IR41 

II  74  MIL- 71 


It  I  M4TI 
14  I4R1I44 
It  1144 
7«  1444 

4i  144H 
44  144< 

14  14  1  I4«n 

41  Ul  4 


41  414  4 

44  444  4 

44  444111 

14  441 

41  4714 

44i4X 


t  1*  I44III  14 
44  I4».  I4ltl  I 

4  14  I4fl4ll  1 
14  14  4H  144 
<H.l 

I  77  44r-lll4  I 
M  HI  1144  J 
Vril74  1 
4  14  VH  144 
Ol>« 

1  44  1414  4 

14IH  4 

4  74  144  4  17 

4  41  HI  144H  I 
11  74  f  I  1*4  1 

14  44  lit 
U  14  HI  1144 
14  14  111  4  I 

I  44  11' 4  1 


71  441 

11  474H 
44  HY414 

44  411  PI 


44  HI -1444 
14  HI  1474 
I  14  HI  144  4 
74  HI-1714 

1  14  HI  1414 
44  I44IM 


capacitors 

mOLDIO  oil  iMfRIGNATID  fAfffl 

41  41111  144  4|H  44  l«  Il44prfl4 


FILTER  CHOKES 

All  HIGH  VOlTAGl  INSUlATtON 
It  II  144  41  4  (.1  N  I  I  II  It  11 

14  II  444  41 4  4«  41 I  «  77 

14  11  '44  41  t  44IIMIM4N  4  14 

14  14  It4  4'4  4lt  t4||HIM4S  4  44 

11  4  11  '4  41  \  4  411  H  I  M  4N  14  7% 

41  II  '  4411*  M<  4  *44 

TEST  EQUIPMENT 

•  4ltMl  «r  H«'4m  Lah*  MM  V  H  IS  VTVM  |«4  OO 

•  Mtili*  4l>4»f  P  SUOA  M««dar4  tW4n«i 

I.  ft  MSA  •arapt  (’•aart  VRC 

•  Ml  14V*  UO 

•  Uaivta  MMai  (f4  i  s!«n4««4  1  ryaltl  Tm«  tat 

I4S  DO 

tt  tpA  APA  OaUy  Li-a  Taat  Wt  SlS  M 

rt  14  APQ  S  I  ali4««rw  V'S  Ml 

4T  If  UP  R  Haai  1.  as 

R|  L  H  iiM  I  *  MatM  140  :i4  M(  111  4S 

IHI  MAAU  (alikittar  tar  A48.  Atl  ASV 

!•*«  Ai  Vt  Ha4a.»  |t4  BS 

I  Nv  UAA4  P4a»iam  Aalanaa  far  Tfaaaaitttart  ap 
la  4n4  ML  III  75 

a  Na»*<saa»  %  A  S  I  »>*<kt4''t  Vtittapa  franitaraiac 
>ap«t  44  lit  V  m  Uatpat  tiS  V  SM  H  IM150 
Sala  laaataMt  Vattafa  ttaaafpraiar  Inpal  45  l.*5  V 
aO  rr  Oatpat  it  4  V  .'45  4  A  tl4  70 

»  aOafRi  I  aat'a  ••  Valiapa  I  •anafaimar  lapal  PS  I  IS  V 
M  44  CP— Owipa*  liS  V  .’14  H  5*4  M 

a  I  D  Qwialaxa  f  «lta«  T  apa  1 1  14  114  Ilf  V  AC  OC 
74  Am  pa  $4  40 

Alt  Maaia  Aaaa  ia-ap*  WPaa#  Hataf  4  (far  U*a4 
1  aaO'tiaa 

PULSE  TRANSFORMERS 

t  I  411  PMl  51  44 

I  I  414  4174  51  4« 

«.  I  a4(.  41-  51  74 

4>  4P\  P  P4I  44  441  51  14 

4S  APS  4  44l'44  4#!  51  1% 

4S  APS  4  VILh  P  <»at  44 

RADIATION  COUNTER  TUBES 

III44  G4MMA  1  OUATIM  fPB' 

AMPtAII  'SNII  Mata  A  Uaanaa  54  44 

fall  Lia#  at  Aaipwa*  AaAiat»p«  Caa**tar«  ia  tiark 

1)S  V  60  CV  AC  RELAYS 

HaatiapPaa*#  7«pa  SU  OPtT  llar»aily  Opa"  <7 
Aaip  1  a«i»Hi  5l  M 

MratParv  Oaaa  T»pa  RMUR— lkP4T  Mar«4lly  Ofa* 
tf  Aaip  («at4>U  5t  44 

CNAMIA  T*pa  TSM  trat4ra«aa«  laatpr  typa  5 

alia  llata  4alar  -  APtT  aaraiailv  ap#«  if  Aaip  ro« 
(aHa  17  ■: 

MONTHLY  BULLETINS 
tIND  IN  TOUR  NAMI  AND  AOORiSS  TO 
GIT  ON  OUR  MAILING  LIST 
AW  R/aaW  m.*  tfnW  Mhr  fwf— T— W 

r*raii  76%  f»«A  •  botmiK*  COD 

waMii  'AfAW  AW  A<K»«  TOR  mat  »«r«A»»M. 
WAfl*  Aawwa 


FOR  OUR  COMPLETE  TUBE  LISTING 


COAXIAL  CONNECTORS  i 


4*  I  <*-171  I  I 
4l  1  <*174  I 
47  I  <*  174  1 
PA  I  <*  1444  I  . 


I  11  \  t.  *4  I  11  44  I  <*147  \ 


lAM  Appfovaf  Coatial  Canaaclart 


TYPE  "i‘*  POTENTIOMETERS 


,*  44k  4  •' 

lllpla  144k  t  4*  Shaft  I 
411  ahati  lanftha  HarstntI 


UNIVIRSAl  OUTPUT  TRANSFORMER 
HI  A  15  WATT  HIGH  flOELITV 
PHI  -liKIU  1.NM  tOtiO  fOUIl  14000  Ohait 
s|l  1  4  IS  OAni 

51  44  tarh  —  5t  5.’  Ca  Lafi  af  If 


<»L  tIS  SSM  5.^7  fO 

HL  441  >550  511  0*' 

HL  451  SS5I  5tA  <4) 

ROTARY  CONVERTER 

laaafta  Typ*  CA  IB  f  with  Filtar  A««p  Inppf— >tiS 
P  or  Oatpal— I  If  V  40  CV  I  l7A  •ifp  tpata  prwtha* 
aaf  Ikk»4  4alfar«  5lt  fO 

PIONEER  SERVO  SYSTEM  UNITS 

•  Tvpa  IlflllA  Tprpaa  Apipfifar  laptrl  US  V 

Uif  rv  C««pfata  •■tP  Tataa  tU  If 

4  Mapsatfr  Aaipllfar  Artv  ftAtataWa  RnmIpt  Typa 
la  ippplv  a44  4444#  At  40f  cfpla  farvp  Matar  $5. ft 


OIL-FILLED  CAPACITORS 


SPECIAL 

2  MFD  12.  500  VOC 

INERTEEN  TYPE  FP 

$23  95 

SELENIUM  RECTIFIERS 

II41F-H4VF  lif  VIM  <M  IPI  I 

74  M  4  4A  144  41  4  4|  14«  \|  4  I  11 

144  41  4  •  71  444  M  4  |  41 

SOUND  POWERED  TELEPHONES 

a  U  K.  IHSTHUMEMT  Typa  A  ?4f 
a  WEHTFRN  ELECTHIf  Tvpa  O  171013 
P  AUTOMATIC  ELECTRIC  TvP#  (.L-il)2BA0 
U  S  NAVY  TYPE  H  HEAD  AND  CHCST  frETH 
Thaaa  ara  Ai|h  ppaiitv  tiaavv  fatv  unift  nat  la  Pa 
caafutaf  with  chaapar  pnit*  naw  avaiUMa  Oatifnad 
la  vithRtanf  vRariinf  thark.  vipratian.  salt  «atar 
•  arratloa  trmparatwra  f'd  prruara  taatt.  ANY 
type  It4  48  aa  Sit  Of  par  pair 

SURPLUS  EQUIPMENT 
TROUBLE  SHOOTING  MANUALS 

Ificludes  Sckamotici 
HC  Ut  J  N  Q  RC.R  S?2  ct  aa 

BC  774  BC-410 


BC  774  BC-410  9®  Eoch 

KOLLSMAN  INSTRUMENT 

Fraq  <  T«la«  144  Maa  Phaaa  I  *44U 

Vnlta  Phaar  1  44  Rra  Phaaa  1  774U 

Volta  Phaaa  1  44  No.  ot  Pulaa  4 

t  urraot  Phaaa  I  II4M4  Vprad  KPM  14.44 
t  tjrrant  Phaaa  J  44M  4  Haifhi  Oa  4S 
Input  Hatta  No  1  «>a<l  14M  KPM  <  H  »4 

Input  Hatta  Stalled  S  4 

I orqtia  Stalled  <fa  In  44 

lamp  Hlaa  *<  14.44  KPM  No  t  oad  .  44 

lamp.  Hlaa  (M.  Stalled  M 

Mavaralnf  Eima  Saittnda'  4  1 


Will  Oparota  Sotittoclonlv  ot  60  Cycla« 
Orifinol  Ppica  534  50 — Our  Pfica — $t  22  40 

*7‘®  EACH— Loti  o»  10 
1N34 

SPECIAL  !  GERMANIUM  69< 
DIODES 


LECTRONIC  RESEARCH  LABORATORIES 

IIO2I-23  CALLOWHILL  ST.  PHILA.  23,  PA. 

Telephones  -  MARKET  7-6S90  and  6S91 
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tm$  i^s  iA  »T4 

IHii  I  44  4W4 

IB2*  114  »/4 

IB14  J4  «MI7 

inll-»Jl\  1  14  •\J» 

l<  ft  14  ftBft 

i<  n;  14  ft4  4 

iim.p  14  fti>ft4. 

ii>7c;  14  ftrM.r 

l»l  14  ftlfti. 

irMi  14  ftHft 

1H4C.  14  ftJ70T 

tjft4.  14  ftkfti; 

IJft4.|  14  ftlM. 

iPM.T  14  fti-*<; 

l\  14  ftll7 

i\ft  14  ftsrM.r 

IK7  14  ft>»7<i 

Klft4  |4  ftHM^T 

1\M.  44  ftM.7 

1X1  *74  14  ft4H 

IIP?  411  *SJ7 

44PI4  4«  ftr?<; 

4HP4  1  44  41  70 

M  PI  14ft  ft/7i; 

9IU1  4  4ft  ft/%ftC. 


rL7GT 


Miscellaneous  SPECiAL! 


:  to  an  id^al 
ft^t  for  offlcft 


Mlltton 


-For  H*  -34t  w«lh  Xf  unt  .in<1 

Filter  .  Naw  frt.M 

4  »A 

For  AKT  IS  ira*  flltrr  and 

t,«a#  S>w  €.9^ 

.  .  .  I  ••-d  .»4 

N>w  ^.9^ 

.  6.»A 

.  Nrw  «.»A 

I  aed  t.75 

Saw  J.-JA 

.  N#W  l.»A 

.  Nrw  8.»5 

rnisl  3  tor 

N#-w  l.tA 
Ua«-d  VX  13  f.ir  t'.UlM 


S«layr)  for  abovr 


Send  for  frto  S-poyc,  illytfrafcd 
BULLETIN  #103 
many  oicoiftfienol  volutt 


SEARCHLIGHT  SECTION 

#  I  TIIDEC  Orattkolly  R*4hc*4  from  10  t«  S0%— 

<  r<^  ■lUIBB  U  I  UDCO  Notkiiolty  A4«*rtit«4  9 

r  I  >««  ■*».«  Ttf*  N«c  l>Hra  T;b>  NM  rrfc*  Typ*  Mm  rrtc*  T<p>M*«rttc»  B 

>  \m  ^  -J  I  ^  jCFijm*  h  i*  J4  »l7  I «;  5 


TEN  TUBE  SUPERHET  RECEIVER 

^yk’.al  •«  ntrollr«1  l(K*al  oa>  iltator  tiaa  pr*>V‘*  ons 
r>M(ai  rhannrla  beta««>n  lOt  to  11}  MCPfl  tom- 
iitti  *ut>r«  and  ‘'ryata  a  but  1*-Ba  drnamutur 

Saw  $:.»& 
l.lka  Nvw  A.»& 
l4«aa  Tobea  and  dynamotor  but  New  S.05 


^  OH0EH 

J  —  from 

^  Fy^ARROW! 

<  TEN  TUBE  SUPERHET  RECEIVER 

^  a  tta  '^ya’.al  •«  ntrollrd  l(K*al  oa>  iltator  tIaa  pr*>V‘a  ons 
^  f  ir  Biv  r>M(ai  channels  betaeen  lOt  to  11}  MCPfl  tom- 
%  plrtr  With  *ut>ea  and  ‘'ryata  a  but  1*-bs  dynamutur 
2  New  f:.»4 

2  l  ike  New  A.»& 

^  lyeaa  Tubes  and  dynamotor  but  New  S.05 

9  KkrM\ >:K— fully  <antrr1<^  fur  lx-  In  (  lllirn*  Hand 
^  «  rvaial  '  •■nirolied  laical  <  *b-  llatur  Hruad  hand  paas  *}4  7 

5  M«  IF  a  •i.iuplete  with  7-4AJ5.  I— 3-124NT 
^  1  Z^U;.  relays.  •  rystala  Hrhemaiic  furnished  New  t7.M 

^  Wesfinyhoyse  Ayiiliory  Rcloy  Typo  MC 

Jl  iMtyiei  -  It  1  li<  V  40  ■  y<-le  4  pols 

^  Kn  b>»«*.l  in  Klaascase  . New  $7.50 

^  HERMETICALLY  SEALED  CHOKES 

2  lull  100  M  K  AOr  1.7  M.  M  A  504 

^  .Mill.  100  M  A  .  PAr  10  II.  20  M  A .  S9t 

A  '-■%  '.xlxl  H  ■  4  a^ndlnic  layer  wound. 

2  6  ii  at  J  S«  A  140  obmo 

2  1  H  at  t  ZO  A  120  ohms  New  $v.4» 


BC-605  Interphone  Amplifier 


14ft  7U  yoi 
44  lOVNTlftA 
44  li.Aft 
44  llAftOT 
ft4  I1A7 
44  IIAACT 
»4  IlFAGT 
^  IlHft 
|4  lUftCT 
14  IU7C;T 
ft4  IlkM^T 

14  iio7<;r 

14  ll<Pft 
44  I14PM;T 
14  lisp? 

14  I1SM7 

.M  UAH? 

.14  iiMi7<;r 
14  I1AN71;T 
44  11/1 

w  Iftll 

il 

i4  iJli 
14  l»t>7 

14  lOSPKt 


111  0  APN  4  Scops. 

Ka>e||ent  $ 

K  7.%PH  t  He.  elver- 
In<li<  ator 

K  7ft  %PN.|A  Hecslver 
Indiatur 
n<  ltft7  .\  Scops.  . 

\wH  7  .  ndii-atur  Scope 
w4  K  ASt  Transceiver  lOO 
to  li'i  V'  .  . 

IM  ItM  Ueceiver.  SuO  to 

40o  Kt? . 

MN  tftC  or  Y  Hscetver  . 
K  %  10  l>.%  Recstver 
Ttft  .\PT?  Transmitter. 
KT7  \PNI  Trsnsieiver. 

\|»N  1  E'ompleTe 

HI!  71  «  Pos  Swttch- 
ifosrd  .  .... 

0.0.  M  Field  Phones  - 

H<  ftl7  Interphone 

Amplifier  . 

I  :<»  TtiiiinK  Meter  .  ... 
\M  01  fnd.  at  r.tf 
.Amplifier 

M  K  OTA  Mine  L>ste  t.,r. 
PI.  2ft7  P.  wer  Supply 
IK  101  V*  eder  Ho<<t 
■  iinter 

144  44t  Ideas  -  ondenser 
\  t7  rhantoin  Antenna 
\P4  Ift  I  MF  Antenna. 


Faed  NsW 

ft  I.  ft  Filter .  J.t.%  - 

tt..'Va  ■  I  »7  Mias  Msisr .  AM  ft.ftA 

KM  Tft  Heniots  Tslsphuns 

ft7»..A4  •  ontrol  . 7.M  ft.ftA 

|M  OOt  4 'ontrol  Hua  -Oft 

X4.A#  '  -- -  tine  Tube  Interphone  AmpliOer  ~ 

7.A.ny  '’itnall  •  nmjiaet  aluni.num  case  fully 

I2.0X  ■  I  enclosed  S  *41  \  *ift  \  Ideas 

TMbss  . 7f 

Aft  45  7A.INI  lt<  717  Transmitter.  New  but  leas 

Tubes  .  tft.M. 

S.B.A  A.ft.A  tMU}|  i'omplets  Autotune  assembly 

17  Aa  t4.»A  with  moti.r  and  frame  sa  used  in 

17.50  t4.M  \Kf’  I  Transmitter . New  SA.M 

ft  Ht  741ft  hattery  operated  llfthtwelaht 

A.ftA  ft.ft.%  nierpiMine  amplifier.  t’ompists 

—  S4.50  w.th  tube  and  shock  mount,  but 

less  battery  .New  S.ftA 

».»»  M  H  IM  l-umpl.l. .  N.w  4».S« 

*•*  Miilor  1  n.v.r»«l  Kl..-tr1r  J«  VlK'. 

_  ^  w  ill  alsi>  o|>erate  on  2ft  V  Vt  ’  l>lam- 

*  ail  IS".  I.entfth  2  ft  14-  Shaft 

\  ’  New  l  ift 

ft  .An  II*  -740  Hantarn  one  watt  f«>undatlon 
;4ft..\4*  LIST  Jan  lft*l)  t'untatna  } 

—  •  ItftA  ryalaia  n..!.  lunin*  condensers. 

etc.  Numbers  1  •  <  •  It*- Ift- 12*  11 -Tl 

a*  Kat  h . ft.ftA 

I.IO  l.ftA  Hft'-ltftl  t'ontrni  box  contatna  motor 

.UN  rhei.atat  n.n'rol  rated  10  ohma  at 

I  44  smpa  lliand  new  with  I'ord 

■->—  .ftft  ftnd  pluic-ln  Ventilated,  mounted 

!.«»»  case . t.ftO 

t..50  >lft'-A0.7.%  Meadaet  Adapter  New  .4ft 


^  6C'604  Transmifttcr  FM  20-28  MC 

^  1 1  ..I..1  11  riiefera  .  an  be  operated  -n  10 


.  14.95 

th  tubea  but  Nm 
I  eed  $17.  Aft 


BC  414  K'eeivp-  wrb  RA  42  Hec'lflt 
RT A  I B  Tran-N •  i .ef 
TA  2J1I  ■rrarwi..r:pr  ar.  f  KR  l$G  1% 
SCR  2ftt  I  Inoia  ia’i:a« 

R  S  ARN  7  I  oriipas*  lti-*Allati<ai 
yy  24  4  otupa*  Inft'al'a”'  o 
«  L  S  In«ts  A  i  a  tR  Aft  eC7)Jl 


Information  and  Pricot  on  Roqucit 


DYNAMOTORS 


n^r»*Vf4"lo‘H'Zu*  Rr..l.rr 
I  J..  B  MO. 12. UR*  Tl  RB.l>r  M.dul.Uir 

AN  APRI  Itece.ter  aii'l  Timing  I'nlta 
AsB7  I  luple'e  lUdai  iRaianslluft 

Tft.lSI  Tret  Hh 

BC  271  I  rw]  Meter 

COMMAND  (SCR  274  N)  EQUIPMENT 


BEAM  INDICATORS 


B-  ftft2 . . .  t.ftA 

1  Ret  eiver  l(a<  k  .  I.ftft  — 

2  Tranamltter  Ua' k  .  I.Aft  ■  '■ 

Complete  <*t»nimand  set  as  removed  from  olr- 
•  raft 1  rs' elvers 2  t  rsnsrnitters Kelay 
un.t— control  boxes — mountinc  raeka-  plugs 

rnodulstor  and  dynarnotors— 

.  rate.l  Het  ...  534.50 


T-85/APT5  UHF  TRANSMITTER 

peratlng  over  a  fre<)uency  rang#  of  140 
<1  14"v  M'  P«'  with  a  nominal  output  of 
r<'m  10  to  10  watts  t  nit  is  equipped  with 
10  V  <0  t'PS  filament  transformer 
■  wer  .  le«*her  wire  test  fre<iuen<  y  set 


II  shipments  F'jB  t'hb'aico  70%  Det-osU 
Mjuired  on  all  orders  Minimum  order 
•  <epted  — ft^UO  Illinois  rosidents.  pleas# 
Id  regular  sales  tax  to  your  remlttancs. 


•ed  itnpleie  . ftR.ftA  ^  i  tsnsmitter  ua.  a  . . . . 

s.-d  less  tubes,  vib  A  .end  «.ft0  ‘»»npl#te  <  ..nimand  set  a 

.*ift»  Mount  for  »M.th  ht'  *  }«  and  l»K  ft?  '  rftf*  — *  «  re«  elvers  — 2  t 

ft  I  .5ft  un.t  — conirf»l  b«»xes — moi 

— mi>»!'jlst«»r  and  dynan 
BC  223  .rate.]  Met 

d  new  Trensinitter  w.th  all  three  tuning  """""""""TTErSTBttZ 
ta.  twr.  tuning  umt  •  aiwa.  spars  tub#  ,,,  . 

tying  case,  sbf-  k  n>ount  and  brace  but  •**:*••  i. 

•  tubes  at  new  b  w  price  uf  ftift.ftd  Mtl'H  Headsets 

of  5  tubes  .  ftft.ftA  HH-IOHllinp  Headsets 

ig  units  srs  availabls  sepaiaiely  at  _  .  ... 

ft7..50  T  l.D  Carbon  Mike 


ARROW  SALES,  Inc. 

Dspft.  T' 

1717-14  S.  MicKig«fi  Avt.,  Ckicogo  15,  III. 


f-’e  a«  5A  T  ITD  Carbon  Mike . N#w  t.7S 

Fm  sa  T  2ft  mi  Imp  Carbon  Mlks .  New  l.lft 

New  gltSft  T  14  Throat  Mike  Nsw  .ftft 

I  Jed  «»5  T  Navy)  Lip  Mlks  .  Nsw  .»• 

ing  2  tubes  Cti-S07  Kxfenslon  *  ord  for  Headsets 
iltontainer  -  -  •*> 

C0NDCN5ERS 

Rach 

?  mfd  ftM$VI>C  OIL  FtLI4CD .  |t.ftft 

4  for  Ift.ftft 

1  rnfd  4$44  VD*'  OIL  KIIXRD  .  I.ftft 

2S  mf  l.  Uono  VlH'  oiLriLLKD  .  4Aft 

0002&  mfd  IftftooVlH’  niLFtLIJCL.  .  t.ftA 
ft  mfd  1104  VDC  OIL  FltJ-RD . tft 

10  for  ft. 4ft 

2  mfd  400  VKxr  OIL  FILl-RP . ftft 

1  for  I.ftft 

1  mfd  400  VLr-  oil  FIU.KD .  .ftO 

I  for  l.Oft 

lx  lx  1—1200  Vtx:  OIL  riLLBD . 5ft 

ft  for  I.ftft 

40  mmfd  — SKV— 4  Amp  Vacuum  Cond..  l.lft 
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1 


Pf»c»  per 

liouaand  F(. 

•• 

•• 

n  — 


elM^tter 
<m<pf  *h«f*  i>  f 


SINGLE 

TOTCNTIOMCTCRS 
TYf£  r  AND  K 


M 
4M  •• 

I7S  •• 

M 
n0  — 

aUAMICF  ftf 


“UHF"  COAXIAL  CABLE 
CONNECTORS 

<y  ^ 

•nr  Ai  isf  fi 


POTERTIOmETERS 

TYPE  "J  "  AND  "JL" 


BRAND  NEW!! 


JAN  APPROVED  !! 


^t»»a  ctrtk'.nA  Utrkmc  tjpe  ttupLinf 
kii'fciaA  fiuU  4r« 


OwtrlpfwA 

Hui 

Ar|«t4ir 

A*U(A«r 

hif 

Mu.i 

Honil 

Huui 

I  *{>  mkI  cb*ui 
I  Mi>l  rh**a 
'1*'  ruanmiar 
Aactf  SiiaiArf 

K«ni  tkrw 
1  *>0  (4  •« 

1 ««  rvrepl 
7  •  1*  aiii  •4»(4 


I  Via  feed  thru 
I  gt  tw  o  j*l*« 

I  t*  Iwm  rM-ej^ 

1. 1'  HnHi 
1  c*  (  Ai*  ai^l  ihAia 
1.  ••  I  w  B  anti*  BUt4 
L'g»  Ivtu  juprlwa 


RESISTORS 

EB>2«  GBl  and  HB2 

IIP»  orPIRA  IMP  M<»sr 

riAIK  INV»SIOMt  4»P  I  mm*t  i 

^411  llS4l%^fiM4  IN  «  •  and  t%  . 
lot  SIIAS<  AH  IN  |ll> 

rwici  SCNIDULI 

^uaniiiir  |ier  Tvite  .VBl  . 


IIRJ  4  Hail  111';  |4  !•  97%  III 

Hlli  iHatt  M  i«  14  III 

I'naM  aK<  wn  are  ai*e  Krw<al**fN  iua>  I  I  | 

»44  ba  aa^wted  t«e  luauidi  iWKw  I 

TNI  fOliOWING  VAIUIS  ARE  AVAILABLI  IN 
10%  TOtUANCf 

OUn^  Ob<it»  <»htf»a  Otonia  Megt  Meff«  Me«« 


TNI  fOllOWINO  VAIUIS  ARI  AVAILABLI  IN 
S%  TOLUANCES 

Mmw  «>Awia  4*Koi«  « >hitdi  ohitta  M«ara  Maga  Mac* 

•a  Jitaai  O  U  I  0  ■  ON 

n  Md  0  111  I  1  -  7  & 

Bi  Vm)  i«ii»  i>  It  I  2  0  J 

tl  AJil  4«i«>  V  )<»  1  )  VI 

M)  n  I  5  '  10  0 

no  TNI  Altai  Ifuaai  u  J4  1  a  ,  II  0 

lid  a.Ni  Ntiai  A«aa)  o  *7  J  0  f  12  n 

1)0  Bill  a/tai  «vaiii  0  .)o  J  J  >  tJ  0 


POTENTIOWirrEflS 
TYRE  -  JJ- 


SILICON  DIODES 

B  r>BBit« 

Prwo.  Prko 
Tff  (mc>  eacli 
||fj  1N?T  3.nno  i.M 
IN31B  S.0iM>  l.po 
i  1  1N23  lO.niMT  l.iS 

K#  1N33A  lO.tViO  1.M 
IN23b  lO.OUO  2.00 

'  GERMANIUM 
DIODES 


^  KINGS  —  UG  CONNECTORS  —  IPC 

'<•  “'U  I  ..'IKI  1.|<-  I.rirr.  .1,.  wn  ..n  iiiimitll Ir.  Hal  ..r  ...  .n-  ..t  •  Ijpa  U6  710/U 


MWHHMUJ  JIH  JJ  iMNW 


IOV7AU..  J  40ll(.iiU)l  1  B»  1  l  UJ.SO  r  II 

L'UVIkU...  I.M  I  tUAUai.  U. .  2. 7S  I  110237^11..  II 


IIFE  ElECTROniC  SOUS  •  91  GOlO  STREET  •  REUJ  VORK  7,  R.  V.  .  DIGBV  9-4154 


®fje  ItEC^A'ics 


COAXIAL  CABLES 
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4-40  t  H  h 

4  40  »  t  1«  %  Xi 

Kll 


CLV>»TOt  CCWCWT 


A4att«r  f 

124  mtA 
K»-1HP 

>%,VIT 
HS-IF 
•^X-2J  \  P 
H.ViiH 


H3-22HP 
H3.iJ 
(*<}  13  \ 
to  31  I 
vn  33  I 


H  4  — 

1  3  44 

I  4  J  %• 

Fmm  H»l4«r  UttWtiB*  for  4A(i 


■»  3  <K)  3Ai)  A3t)  «■)l»^ 

to  A3  »M)  AAO  IIU5 

14  64  3,V»  A*!*)  «i>3 

30  7.4  370  700  •■r3A 

33  H3  3Wt  7.40  oir37 

34  MO  4«MI  MH)  (1113 

35  liMi  4.'V»  430  (RI.V3 

.Ki  no  470  ViRt 

3V  1.40  5<«t  MIO  (R»5 

40  lAO  510  MPO  «HI6h 

47  *3(R)  5AO  <R)|  «r>75 

.41  33<»  5ao  (H>I3  («Mt3 

.*i6  340  A4R)  (HM3  ui 

Prk-*  S«  hf^lule 

••  7  M\1F  t4)  «R)1  M5*l»  5< 

IN03  MKt>  U>  i»rj  MF1»  7t 

o»»3AMH*|4.  IRIA3  MKU  13/ 

«»1  MFI>  1IW> 


0  ISA 
BASIC 
MOVE 
12  Mo. 


CHOKE 
400  MA 


1  watt 

370«i 
1 .3V) 
3.3UO 

I  WATT 

iRRiy  1 


METAL 

CASE 

mikrob 

SCALE 
Loti  of 
10— S34 


l«Rt  <H«»U  1. 

131*  (4NI  I 

13.4. (RIO  |i 


343  .7S 

«.H  .1UI  1  to 
12  WATT 
Sl^tot  471  \  tlOO 

lie  j ’if  iTlI  2.00 

t».uf  371  r  2  00 


2S  WATT 


SEARCHLIGHT  SECTION 


IRe^uucce  SitccCcU^ 


4^  HAYDON  TIMING  MOTORS 

4  R  P  M  .  IDV  M  CnH  11.74 

2  I  ft  P  M  .  Ill  V  .  40  Cy'U  2 
•*  lAR  tlittl  IR  miR*  vAit 

KJ}  ONLY  It  45 


ROWER  RHEOSTATS 

STAHOARO  BRANDS 


.  UNIVERSAL  JOINTl 

3/16“  M»  •  3/8"  O  O 

I  l/B*^  loAQ 

St**!  or  Aluminum 
SOf 


tTIME  DELAY  RELAY 

R*Tlli«.|.  I  l‘\  t416A  K4  1"|'4.  R<)  JW 
♦  ir  \  <  ..k  •  A.ij  :fts.^.jnii%  • 

JS  mv-  itiin  iiiu**  «pnn3  reMjm  • 

U  n-n‘R<T.  1M  •  H  l<V  (»N  i- 

l-rid  M  pL>««r  If  •pdLv«1  *  Puliy  ''rmnI 

_ ONLY  $4  SO 

CARBON  RESISTOR  ASSORTMENT 

1  .1...  ....Ir.l  ln..il»t>.l  mo  »«l»  »l  M 

PULSE  TRANSFORMERS 

*  12*  T2,  UT»M  ..  •rkr.l  »J«J.  -M.a:  ('»  r»..»  lUII.. 


JONES  BARRIER  STRIPS 


ALLEN  SET  SCREWS 


Wrappca— BALL  BEARINGS — New 

ll>  l>l>  WMllk  Pf 

Katali  liKi  J  1(1'  12*  ft  ft.- 

N  l>  »  ft  !«•  7  ft'  V  32- 

ftalmc  kftft  1  11  ft'  ft  1«' 

N  II  DM  I  •-•'  13ft'  1ft'  I 

Fftlftlf  7W»»  1  37  M'  I  »  1#'  ft  1#'  J 

ftKt  4M4««  #'  ft'  1'  i 

ftK»l7*Mft  3  11  32-  «  I  ft'  7  !«'  I 

ftftfDIt  Mft  2  I  III'  2ft  H'  I  ft  22'  I 

NEEDLE  BEARINGS 


SOUND  POWERED  HANDSET 

Brand  N«w!  TS-U 


COAXIAL  CABLE 

RG  8/U  52  OHM 

$55.00  per  1.000  feet 


R<1  l»  1'  ft2  •»•  ••  HI i  ift  I'  ft3  ft  *•  •• 

Hll  2U  I'  S2  4*dfta  Hliftdl'  7J  4J  •• 

81122  1-  »4  liaftd  Hll«2V  »3  M  •• 

RI124  12ft  2««  ••  81.74  1'  »2  iW  Od 

HI i  2ft  I  4ft  ft7»»«|8ll77  1  4ft  l»»  f 

COAXIAL  CABLE  CONNECTORS 


3AC  fusts 

^4  Aoip  $4  00  per  1(M> 


POSTA6I  STAMP  MICAS 

MMP  MMP  MMP  MMP  MFI> 


SELSYNS 
ns  V  ,  60  c«c 

27C7B24B 

)'»*  ■  l‘s*  Uftf 

$7  95  pair 


- CAPACITORS - 

SILVIR  MICA 

MMt  MMf  MMt  MMP  M»l> 


DIFFERENTIAL 

115  V  ,  40  Cyc 
rC7B24f 

)*•*  0IB.  ■  is* 

$2  2S  CO. 


WW  PRECISION  RESISTORS,  1  *o  OR  BETTER 


I  M»f0hm—  1  Watt  1%-— 45c,  S\— 40< 
100  p»«<0v~IO<V)  #11.  1,000  20S>  oH. 


DELAY  NETWORK^ALL  14001! 


TRANSMITTING  MICAS 
UPRIGHT  BAKELITE  CASE 


MICRO  AMMKTER  0  SOO 

r  ’  -iN'l  It*..-  n»-  .444  ••  i-  I  *e.| 

It  21  m 

POSTAGf  stamp  mica  ASSORTMfMT 

UM.  recu.fr  an  1-  4..r  •-  $1 

It  teal  .  ftliU  »'  itlC  A  •  ,«piete  4' 


VERNIER  DIAL  (From  BC-221) 

2  S*  1**  '•  It***  ift  ll  f-k  «i‘h  B.Uer  rr.frli 


^Pr, 


FILAMENT  TRANSFORMER 

A««rtr«ft  Tir0«  W4 

Prw  H:ft>  $'".’ffe  RfBtlfler* 
PRI  115V  ,  50,fkJ  t  »rle 

8E4'  SV  .  C  T  •  1ft  An.» 


Write  for  Mortfhly  Bulletin 


OV10UAS  AACKrO 


Arch  St.  Cor.  Crotkey  Philo.  3,  Pa.  Telephone  RIttenhouie  6-4927 


ELECTRONICS  — Mo»,  1950 


IH3  imiA  fl  V*II7 
I  !•  AHi7 

»T4  7%  AHK7<JT 

SI  4«;  W  «MI.7f)T 

»V4<;  M  HKVTfJT 

i  72  »’H4^7 

AX  40.  4>i  AHr47 

AXViT  42 

AZ»  *4  «VWJT 

AX7  74  4 

4X4  7  m  4\4ti 

4  40A  74  7*  S 

•A<i7  I  41  Tl-T 

4AKS  44  7V7 

4AK4  4i  7Y4 

44Ih5  41  7£4 

4A<l.S  M  1244 

4  4  rn  44  12  414 

441  4  42  124T7 

4H4U  44  12414 

4lw^^«  44  I24t'7 

4H44  44  12H\4 

4B4«  47  riMKA 

4H«^i  I  44  t2>*  «7 

4Hfl4  42  12^K7 

4<  4  14  I  .*>«i7 

44  .4  44  2  MAC  if 

41  2475 
44  S-444  4 
44  157  MJT 

41  .V)HA 

42  VHAOT 
74  41 
41  NX 
44  1171.7 
R4  n\2 
71  “H? 

44  Vi»-5 
4.1  VHW» 

44  V  It  I  <15 

I  14  \  HI  V> 
74  I  V  ’  I 
44  »  V  'X 
„  .  M  IV  it 

<5r*15  41  |\'X.5 

ns07 _ 44  21121 


iit*  K  (  Uouctw).  vlfh  T»rmU'a)  iuj* 
•mA.  »!*•  X  H'  X  i*.  Nth  4H  I 


hi  for  I^chr«ri4bt  lU  or  TV  AntrUM 
1)  II  P  M  M#«rr»lblr  llutet. 

0TMr«  •«  14  V  Im:.  4f  &  S  Aaip»  <n>*r4(«n 
.Ne«.  •Itb  bublilft  uA  MltAft 


A<  M, 

6IMI 

AP5 

AKn 

4*\i, 

AHA 

AJS 

AJA 

AJ7 

Ah  A( 
AK7 
ARM 
Al  A 
AV7 
AKx: 


t'rt  K«r.t 


4<»»5 


0  I  M  4  IK'  f* 
Sr%lr 

(RJ  M  4  IK'  M  M 
0  2  M  A  IK'  aim: 
0-5M  A  IK-  HI* 


•romli*  4  l*r  Urgr  hXt«  TM  A  anil  tttalUr 


upnaht 


SEARCHLIGHT  SECTION 


May,  (950  — ELICTRONICS 


■LOCKING  OSC  TRANSEORMfKS  TORROIOAL  POTENTIOMETER 


<  ifA  I  «ifc}ta«>  S  II  aod  I  UMaa  D.C.  ra 

nM**<pr;r  <  alorldorl.  wJk  awAMMM 

««/«  w  tomuaAi*  tm  ai*W  InaA'^aa 


SCANNING  transformer 

•  MMI  I  V  KM*  m  1*  «,•  It  <■<>».  «»<■ 
t.f  1  u.  *-4  M.  *«  tM  llluu  175  V  «pri, 

trua.  >.«  .  ,4. 

TRANSFORMER  ASSORTMENT 

T«<f  a  MKa.  fnff  tbo  l.,ab,  oa 

*»*  4  VaJtjo  >ua  can't  aff  «r4  to  lUaR 
.  Rn*-*  a/r  lAo.a  Moral  All  Ah^fol  U 

lAa  |4  H.  ‘ffb.iriwii  fi^ivai  Mp'ro*  (Nil>» 

COAX  CONNICTORS 

1011  'la.ItFUtAli  (  i.a«ta  Mata  344  aa  .  S  for  |l  M 

la  Hr^  iab  liRm  Maia  to  WaMt 
...  .  .  344  aa  3  lar  II  •• 

MA  4’  1  lir:t;ab  to  N  ar«lar4  Ma  <■  AlaiKt.r 
.....  TU  omA.  I  far  12  M 

t  <«  li  1  t  'inata  IXa 

I  i.  •<  .  .  .  .  114  an  .  I  far  II  « 

I  O  1?  I  Mr  t‘  I*  Mai#  lo  hranai# 

K*  ...  .  7W  aa  .  I  far  12  fi 

M  ISh  A  <*0*  Htrl  K)b>7«  Mai#  tu  Katoai# 

;>4  aa  .  I  lar  17  0* 

TELEPHONE  REPEATER  COIL 


PIONEER  TORQUE  UNITS 


MAGNIFIER  REFLECTOR 


»  iMa  r«  a»i..i.  |««u  M>*tallh 

•a  #«1  ..  rf  .o  '*.»  I  .riui  ift  w,>r4 

tita«.  Hi.;.,  m  .ISHt,  .4  *  tMm  Nra  |l  41 

V  M  F  ANTINNA 

AT  TM*  Ti>.r«<.|ti«  A<li'i»‘al>t«  fnaa 

'*•  1'  \  M  as-*i  •’ai«'la'>l  •••aalal  toaia  <»tr* 

I*fc  t»o  la*  U.a«  •!  •ny  *aEIUi<  l.*aht 

aa  ah’  aifl  )i «  am)  r#*.4iai»<#  Nr*  1  taa*  f-tr 
•tm  p.  M.  tl  n 

SELCNIUM  RECTIFIERS 

lU  f  ••'#  1(4*  ai’h  5*j«  Mf  t  »  ap  ..n  .,u?p»i* 

4*.  lup.i-.  14V  |M‘  *»u'i.4t:  »4V 

M  -ai  \la  1A»« 

•'Hi  4<  lupu-  2^V  .  IM  4Kap<4t.  245 


MICROMETER 


FILTER  CHOKES 


II  TELETYPE  FILTER 


(tl*«  4<*aaaal  la  latt  at  11  ar  a»ara 

COMPASS  INDICATOR 

I  -I  A  -*  iHa  »  a  «  Maa  .a  .9  •«  Ub.r  a  a 


REEL  CONTROL  BOX 

It*  M<  4  M  iii-M  111  haV^.i#  .  aa# 

V  *•  '  *•*  ^  **  ’Hp.ali  t  .« 

fain*  •  I'.i*  ?•««•  h  mark#*!  '  '.a  m»l 

ta.t:  «■  f  l#«r.  lAta  an*)  1  1  ri(  AH.K'-t  « 'h 

K.anua  ’ao#l  alwi  Ht)  *%  «*<  nnat-iitt  an  )  Hpiln# 
.*ah>  ntn».|  •«  M.  I  at-'r  tt  r#tn<'t4hl#  fpom 

!**<«  Its  lain  n*  I  *•  .'Tirf  «r#*«  Nra  lit 

LINEN  PHENOLIC  TUBING 


H.  Kt-llia  Two  <>™*K«  7*^  ■>#  IJ**?' 

Hawtr^Hb  potraaa  froa  cnaUnuoRM  raiatanra  wind 
11.4  abirb  »a  fMl  24  V  1*  C.  10  t«a  Upa  Ibn*  at«tt 
Id*  raat  aluMiinUNi  raaa.  Tipa  AN  ('o«ri#rt(K 
H(an*t  N#w  .  •  •  7% 

SHIELDED  RHEOSTATS 

Tfpa  J  M  <itama  at  I  13  Awpa  Mai  lArhiaa*! 
ta  tacui.aiad  aMtai  b*>tMin4  •VU  tiuiuiatait  tanut» 
al*  at  Fba  barfe.  Hbafi .  •«*  X  L.  %*  •mcta 
bota  mia  Srm .  M4 

FILTER  CRYSTALS 


ANTENNA  ROTATOR— RL-42 


VIBRATORS 

Typa  ve-ll  A  24  V.  >oc  ftytir.  9  ptb  iKr«a(  ba^r 

\17  4»t 

Traa  WC  KH  ISM  It  V  (M  t>r  Non  Hync.  4 
|.io  ma  (*M  N#«  99< 

COAX  LEAD 

IV*  lantTb  H<i  ■(  with  Htltar  platH  pI.  254  Mai# 
(  .itiu  on  on#  #ch1  aihl  Mrary  ('ti(»|t#r  lAifi  apaoad 
I  atian  at  otbar  #fsd.  Limb  ba*a  3  16*  hot# 
Srm  .....  .'94  Mch 

RELAY  SELECTOR  UNIT 

IM  4KA  A  t'niuiMa  Of  («FO  ka4t*)4ual  hab>1  paa« 
mtrn  4’.0  cirJra  and  TOO  rfrlra.  rarh  uura  X 
lAlAtlT  a#i.l  1  JZH6  lubr*  4  <rtiij».Tti#fft*  loi  l'4«la 
)«  TrirlHHat#  typa  r*la>9.  ttV)  aii<l  5o0  nlUD  «olto. 
.tM  25  i#>4itha)  4  rirr*in  naary  rrlay  attb  12  oha 
coll,  band  paM  Uanaformrm.  nrfworkR.  rraui«*r». 
.  ••4m1#U'w>'*.  rtc  .  all  ranal  n«tmU  ar#  mlaalni 
H#aty  fa't4#  ^ha**)*  and  patkai  Hit#  i  li\* 

1  Dr  Meal  ImkmI  rtu-ymm  mtira  uniu  Hhpt  Wl 
ApprnE  5*.  Um  i:Epr#M  uoly  l*ikr  n*^.  1#m 
tubas  .  .  •  •  •  |(A.94 

H  V.  RECTIFIER  SOCKETS 


MARKER  OSC.  COIL 

Typo  ('t5  *1  K  r  llrrmo'l'.lly  yrylMi  in 


20  2B  MC  OSC.  COIL 

I  (tr  III  001  KM#i9#r  HlUar  wire  wound  ('rtamic 
'  Vtt>a>#s  f'HW  K'liicu*  fr#a'#*l  Tvn.p  f»'n»p#n 
.4’mI  and  i##t#*|  Nr«  otrrwa*  pa*iilric  694  aacb 

JUNCTION  BOX 

1  «  \  K..r  I'K  in  ln.»''y.-  I  1** 

5.. .m  n.iiii  II  •u.ii.i,  :>*•  I.  X  •  »  X  I".'  H 

11..  I  I'lui.y'iur.  n  yn  I  .lyont  .ii.i  Iwi.  (I 

'mil). I  b.tr.rf  .Trip.  lii.l>tr  .Ny)t  71*  Mr* 

SPECIAL  CONDENSERS 

SOD  MtO  700  V  0  C  R-un.!  D'aan  Mun  ;Diim 


BC-423  RADAR  MODULATOR 


ARR.1  RECEIVER 


HOOKUP  WIRE 


(V  ?f*  ua  IK'  55  H  |IA  AO  n-3(t5MP5<  rKII'9A  AA 

fv  'V*  ua  IK  •  V5  II  17  AO  (5  .V>  AMI*  A(*  5A  II  AOA 

n  Kin  Iia  IH-  55  H  It  lA  fV  7.5  AM  I*  At  TMT1’  A  bA 

0-1  MAIM  55  M  7  AO  Jit  T  31-K  Fit  MTR  7  bA 


2*'  MCTERS 

1  bA  rv  2<tn  tta  IM'  4  50 

4  bA  (V  VtOualH'HPHrak  4  lA 
A  bA  o  I  M  5  IM  -  .5<H1  .1  bA 

(l-l  M  A  IM'  Hl’V  3  55 
1  bA  IF  5MAHl»'*ral#HLl  1  4b 


1,5  M  5  IM  til  HQi  bA  (5  i\|  Atih  AMPSrI#  1  4b  i 

24>  M  5  IM'  55  H  3  bA  I5  10  M  A  55  If  1  4b  ! 

30  M  5  IM'  tih  4  AO  o  20  M  5  HP  H4»iaa  1  4b  j 

,'V»  M  A  IK*  55  II  4  A#  (S-25  M  A  Hi*  Hratr  1  4b 

miMAlM  55  1  1  bA  i».50MA<iF  J  4b 

tVliV*MA|M  HI  J  4  A4  if  liMI  M  5  2  4b 

(V  1.50  MAIM  55  11  4  Aa  (►  20  V  I M  ’  55  KHT  1  7A 

0  2<V*M5lM-(a  4  AO  OSOVIK't'.K  3  lA 

7.50M5lM-fJ»  4  7A  (5  10  AMP  IM- (;K  3  A# 

1  AMP  IM  55  11  4  bA  O  :t0  AMP  IM*  t'.K  5  Ab 

2  AMPIM  HIMP  A  bA  O  10  5  »;i  3  Ap 

XtaiViM  HI  V  7  bA  O  .XOO  V  Af  TRIP  4  bA 


0- 2<MI  ua  4*  HAJ  Volt  Mil  Ohm  we 

CH0K!:S 

2«0  IIY  4  MA  67i>  *»HM 
«  IIY  &0  M  5  »o  «M<5! 

IIV  AX  MA  24’  iHIVt 
2x  IIY  llA  M.V  HI  It  NHi  IIMtVI 


OIL  CAPACITORS 

10  bA  4  MK  I  5  KV  IM*  17  »b 

45  *  5tS  I  KV  IH-  2  95 

59  I  MF  20*««  VIM  .79 

79  2  514  2'**V)  VIH  .99 

•  i  I  514  2»H*n  VIM'  I  25 

I  10  7  NtF  in*-*  5  IM'  2  45 

i  29  4  514*  ^*n'^  V»M*  1  95 

90  H  MF  2'*-"i  5  IM  A. 95 

1  ?•>  2*.  5IF  *•"0  VIM-  I  45 

2  19  2  514  4‘  '’'>  5  IN-  1  95 

2  ‘»5  't4  4"‘m  5  IM-  4  75 

IM'  I  75  2  514  VIm  I  95 

M  It'  I  514  yon  5  IM  79 


fitobstfit  TFanvforfnan 

•  5  |xK\  IVMl  I.ATImN 
2  '  K  5  INHI  |.  5TH*N 
J  •  K5  ISHI  I..51  IHN 


Power  TromforFTterv 


HAND  COUNTER 

3  1  «it  avb  *«*AU«-  ‘na#!  Flnc#r  h.|tt(W  ta«#r  fn 
fi'*M  IK*  II  X  r  D  \  1  S  I#'  55  PlniKba*!  m 
brxtww  wrtwk-#  ^‘aa-U  imi  fiat  auKa**#  Nrw  ft  29 


UNITED  SURPLUS  MATERIALS 


312  S  HoUted  Street 


Chicogo  6,  Illinois 


•  ).'  VI  T  «.  M.  *  .V  lA  IV  .  - J.M 

5f  T  HMf  5!  5  •  (5  .A.  5  5  3  *A  j 

I  •  V*T  7'x  MA  'V  4.5  .  J  *A  i 

.  .  .  \»  T  M  5  0  5  4  5  -5  •  5  §50 

w  ..  \iT  hi"  MA  «  tV  105  4  5  VA  WlA  §50 

5«T  MA  «n’l*‘''5  *V4A.  'VIA  150 

•  5  •  M  5  225  eT  tOu  M  5.  •  XV  3  .AA.  2  'X  Ifi.A 

2  49 

.  .  ;>«^4«tr  rit5  ar4#p.  kaiatv#  TOD 
S«fid  for  POir  CffAM  " 

POLY-TECH  N.  Y. 

fif  OawMfi  Strpwf.  Now  York  Sf.  Now  York 


SEARCHLIGHT  SECTION 


ATTENTION! 

I  If  Studios 
I  W  Experimenters 

TELEVISION  CAMERA 

Just  orrtve^!  FitU  a  roft  of  vitol  TV 
utot.  Block  3.  330*liNcs  retolyfion. 
lottly  converted  to  present  R.M.A. 
stondords.  Circuits  ovoiloblc  with 
cameras. 


TEST  EQUIPMENT 


X  BAND  BKCmUM  AMALVZCII.  ISO#  MM  Mi' 

I’Allbrvtad  biuow  out  off  *a«nii*(of.  r^)br%tM 
rr«qu*oi>r  ■rtf.  I  K  fmiuffK'y  to  me.  b«nd 
vldtB  M  M.  U0-t3O  T  M  sot  cm. 


noOA 

FOUR  TRANSMITTERS  IN  ONE 

Can  b«  pr*»*nt  cn  4  bandt.  Ha*  BFO  or  vial 
OB  oacn  ho9)  l.S  to  10  me*.  Omcillator*  aro 
all  botw«rn  l.S  and  S  me*.  BLB  o*c.  VR  150 
roqjla  or.  bjl  or  or  doablor  i*  o  tl4  mto 
3  107  •  n  para  lol.  125  watt*  on  phono  and 
12S  watt*  on  cw.  modulator  has  4  6L0'*  ta 
push  pall  parallol.  R.q  has  tolophono  dial 
on  tio^i  o.  soloc  nq  ony  on*  o*  4  tran* 
msttors.  soUct  nq  phono.  CW.  turninq  hoat- 
•  rs  on.  p.'ato  c^rront,  or  turn  oq  ovorythina 
oM.  Also  has  romol*  control 
unit  o-  roBoo  oporat  oa.  Usod. 
but  m  •  collont  condition  With  R***otc 


B  BAND  CRYSTAL  MIXER  tlUurtrotsdi.  Vsrtshlr 
tiBcillotor  l*>«eiiiin  .  |I2  M 

TBN  SEV  THERMISTOR  BRIDGE 
S  BAND  THERMISTOR  BRIDGE  CU  M  ABU. 

Ton  of  1.2  llsdsr  .  MO  M 

RADIO  RECEIVER  BC-M7T3.  IS  140  mr.  I  lion  t«. 

rM  AM.  110  V.  60  rt*  .  t2M00 

MEASUREMENTS  7IC.  SO  7S  me.  rsUbrsUd  >»ut 

put  liM.M 

FERRIS  MODEL  22A  SIGNAL  GENERATOR.  SS 
Sr  to  tS  me  Output  3  mimnutu  to  i  volt, 
modulstlna  vsnsblo.  oikmI  oorhln*  ordf  |I7SM 
FERRIS  MODEL  lOB  SIGNAL  GENERATOR.  45 
4«  to  Mi.  I'slibrsietl  output.  *u«m1  wirhlrif 
ordf  tISOSO 

STANDARD  SIGNAL  GENERATOR  MEASURE¬ 
MENTS  MB.  100  kr  to  J*  me.  1  t.POO.fMip  mirru 
volts.  pwMl  oorkin*  f  dor  M04  44 

LABORATORY  RECTIFIER.  SYLVANIA  Ml  A. 

lAOO  fulta  *t  2  siuprtvs  IH'  output 
LB-)  LIMIT  BRIDGE,  iDduatrtsl  Pnidu.'ts  140  OS 
SIGNAL  GENERATOR.  1  ’S  K.  100  he  to  SS  mt. 

output  <‘*librstrd.  110  V.  40  rie  .  .  S35  44 

AUDIO  OSCILLATOR.  HICKOK  IM.  Rl'  tunn! 

M  pxbKi  rps  MS  4f 

TEST  SET  TS-27S  AP  FOR  AN  APS-IS.  ayn 
•  lirnnlaMl.  •Wl*>««l  puia#  Usnsl  ••aerator,  400 
4  iO  m-.  '  alli>rsrr«l  <istr*iJi-1r  Wlou  ><7  s'taeu 
star,  ^ym  bnta  ant  msrkrr  ernrrstur.  US  V.  40 
rpa.  NKW.  4  <(UI*I.KTt:  tlSa.SR 

CLOUGH.  BRENGLE  RESISTANCE  CAPACITY 
BRIDGE,  uiudvl  S-IOA.  *v%v  ISO  00 

FIXED  ATTENUATOR  PADS.  SO  db  ♦  4  —  S  db. 
IK’  ISuO  If  .  .^o  VSWI*  1.1  oi  Irss.  S  ustto 

smso*  po«f  .  .  134  04 

WAVEGUIDE  BELOW  CUT-OFF  ATTENUATOR, 
tvpr  N  ruonertora.  rf h  Ofl  plni<«  drl«o.  stusi 
ustloo  vortsblr  ISO  >lM-ltivU  rslibrotod  S4  ISO 
db  frvuusacr  rsi.«r  3oo  S«AK>  me  $12  00 

WAVEGUIDE  BELOW  CUT-OFF  ATTENUATOR, 
•imiisr  to  sbovs  vacvpi  uppor  frruuMicy  Itali  to 
uoo  mt  ■  .  .  $32  00 

WAVEGUIDE  BELOW  CUT  OFF  ATTENUATOR. 
■omr  M  Sturt*  **('*pl  liiput  IS  mstchrd  la  rsno* 
of  SSuO  3J00  me.  VHWH  1«m  thfa  1  2  IM.M 

PULSE  INPUT  TRANSFORMER,  owmslkw  ror*. 
So  Ui  4u4M«  hr  impv'lsiu'o  rstlo  ISO  lo  1350  ohM 

1300 

PULSE  TRANSFORMER.  I'TAII  0S40  $1  M 

PULSE  TRANSFORMER.  133  AWK  MOO 

PULSE  TRANSFORMER.  <1K  4«<).  SSVl  t  |$.M 

TS-IO  AP  CALIBRATED  DELAY  FOR  APN  I 

12$  to 

TS-2ai  AP  CALIBRATED  SCLSYN  $10  40 

UC-27/U  TYPE  N  RIGHT  ANCLE  AOAPffRS 

If  ff  tS  00  1000  tot  $250  00 

SO-3  SHIPROARO  RADAR.  Nmi  and 
oith  t*at  vsiiUpmiWi  . .  $14$$  $• 

SQ  RADAR.  liMd  but  la  r*id  ••irh'ag  or^.  nem 
pM*  eltb  sntMsis.  nmtjol  uAtt  $090.44 

SN  RADAR.  UMd.  grttiA  onrMae  ordf.  omo 
plfo  $SM.40 

HYPERSIL  CORE  CHOKE.  1  Raery.  K'Mdaf 
bouas  L  4SS1J31  f  L  «2S*«SS  $144 

PULSE  FORMING  NETWORK.  $4  hv  tS  mtrvo 


T8-9S/AP  SLOTTED  LINE,  slot  l*it«1b  IC*. 
prolw  and  nwtf  1 


SCS52S  FM  hECEiVn  &  XMTR:  CompUt* 
With  8)  sia.s  lor  oporat.on  in  tho  20  27.$ 
me*,  fowoiod  by  12  or  24  VDC.  with  cry* 
tola,  dynanoors.  rock,  m  k*.  hoadsot 
mas*  baa*  and  saet-oo.  Usod  but  oxcol. 
coad 


TS-SS’AP  X  BAND  SIGNAL  GENERATOR, 
puland,  rallbraud  p<>«*r  mator.  frcMuaors  isatf . 
hriM)  M04  me 


TS-IVAP  X  BAND  SIGNAL  GENERATOR. 

pulswl.  «*oiibrat*tt  uutptu.  114  V.  40  cyi'lm 


Supply  curront  at  a 
constant  voltaqo  and 
suppl.os  curront  to  a 
storaqo  bottoty,  pro 
v^d  nq  an  automatic 
AC  DC  powor  sys 
c  f  Ts^  par**;  No  adlastmonts; 
ba  t  ry  ncroosos  as  much  a* 
to  3B  val  oqo  vor.otion*.  11  12 
'  r‘tt  3  omp.  oatpat:  Input 
L  $0  cyclos;  Woiqht  »450o 


RAYTHEON 

RECTICHARGER 

W.3155 

to.si;  No  ?T 
L  to  o  th* 

40*0*  EUm  t 
colls  22 
95  130  vol’i 
1$0  pounds. 


X  BAND  VSWR  TEST  SET  Tt-l2/AP.  rornplol* 
«nh  linear  amp4l4#r,  dlroes  rvotlin*  VttWH  ntetf . 
aloitad  wa«*oul<l«  «lib  ivar  drt>m  iravaltn* 
pniba.  saatrbnd  trrralnaUon  and  varliKia  stlatMan. 
with  cairrtao  coiw.  NICW  t'MTfl  I  AM)  II  ar* 
atallablo  arportvly  ur  toeatGrr  aa  a  tasi  art. 


S  BAND  SIGNAL  GENERATOR  CAVITY  WITH 
CUT-OFF  ATTENUATOR.  S300  1050  me.  ft  4<i 
tub*,  oiib  BHiduiatur  ebaMda  $30  40 


1.222-A  RF 
SIGNAL  GtNERATOR 

2  ban  it  covor  from  I  to  15  Me., 
and  150  to  230  Me.  Can  u*o  up  to 
-  -  •  bar* 

imonlei 

y  el** 


PASS  FILTER  F.24/SPR  2.  euU  off  at 
me  and  brlno  uaad  for  rwvtvrrs  abnv*  tfbO 
$12  $• 


LAF.I  SIGNAL  GENERATOR.  IM 

A  puiw-  mi>dul*tw«.  raltbraird 
UO  «.  44  rpo  oprratum 


AP3  4  CO.r'tPONENTS:  Ind.cators.  control 
boAOs.  lunctot  bocot.  lOO-lC  lavortors 
amplifirr  bo  (ct  cords  ond  pluq*. 


GENERAL  RADIO  PRECISION  WAVEMETER 
TYPE  7?4A.  rvAo*  14  he  to  M  mr.  4  S^S  ae 
'mrarv  V  T  V  M  rvennanro  todleator,  a*mpl*l* 
with  a.>Minas  A  romnn*  Nirw  $if$.04 


FEDERAL  RADIO  4M-CS.  4  hr  to  94  mr  RIONAC 
C1C.MCKA1Y)K  I2AN  vvvsl.m  O  k  005  $394.40 


VARIAC  TRANSTAT  AMERTRAN 

Input  0  115  V  .  SOSO  cyclo:  output  115  V 
too  amp*.  11.5  Kvo.  ExcoUoat 
condit.on  . .  '  ^ 


ELECTRO  IMPULSE  LABORATORY 

P.  O.  Box  250  fotonfown  3-0768  Red  Bonk,  N.  J. 


S24  S  Son  Podro  $t..  Lot  Anfolos  II,  Col 
CobI*  Addross:  COLELECT 
25*«  4*oa«>t  witb  fOar.  Salsnca  COO 
All  tiroia  tubif  t  la  prtf  lal* 


ELECTRO^  C:  M-  ;950 
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SEARCHLIGHT  SECTION 


i 


GONIOMETER 

W«  ar*  Authorit*^  W for  Mkro  (witch 
Coro  antf  rarry  tho  Urtoiit  itork  of  Allon-Bradloy 
(olontHd*  Pottor  4  BroomHold  RHay«  Gtiardian 
Elortrir  Co  Holonoidf  and  Rolayt  and  Haydon 
riork  Motor*  la  alt  tROodi.  Cloctric  Coantort. 


lalo  Priro 

It 


$  64X6’X1t  1  t 
S  •  X5.1  t  Kit 
1  4  X6  X14' 

T  •  X4.}  4  X 


May.  J95C  —  ELECTRONICS 


SPECIAL 

-5  mfd — 400  «4<  Oil  Cond. 


OIL  CONOINSIR— New 


TYRE  ROTS 

S.3S 

V|io>aol«  Lt  Lockina  Tya*  ft‘*afi 
%  VrowdrtRof  R  ll«»ond  (haft 
SHoft  tihmo 

I 


I  1  4K  1  Mna 

TYPE  "JJ" 


COAXIAL  CONNICTOPS 


NEW  MICA  CONDS 

*  tiM'  :#»•  ru  lA^  ji*M  j  ■> 

,  !■  «mi  :t>*t  •  *4'  |pyi.  lt«0  l-'*’- 

♦  :oo.  Man»  Rnny  an'1  tt.Ott 
list  a«r  t  (o«^*ol.  itxi  a»M>iod 


110  t  h4  I  <;..to  t  at  I  t  %% 

f\2  I  M  t  I  r*»-^4.s  t  't 

i  4\  I  4a  «*|N*riai  at  I  I'  4a 

i-iJ  I  4a  I  4t  t'i.^4  It 

t-21  t  aa  I  «i-4a  I  aa  ri>i  4t 

i-24  1  aa  I  <;-KS  r  aa  arviii  2a 

t  aa  t  (r-nd  I  aa  2a 

»-27  I  aa  r<^.in7  i  t  ?%  ai-ispS'  2a 

r  aa  1  4^ i!a»  t  aa 

4NiHr2i«'v--,|*  24 

24 

III  -l<aa>ft-2o|  I'  24 

TUBE  -BRAND  NEW 

.’I  24  ‘•■•t  14  12«S7  at 

n  44  ^72  4  I  tt  V42-a  144 

I  14  2  24 

.i>nm  .14  tcia  at 

CERAMICON  CONDS. 

.  III..  ;  ..  Iimii  I.  mmf.l  V4  M  ew  •  C  " 

METAL  TUBULAR  OIL  CONDS 


BATHTUB  COND  SPECIALS 


NEW  HOLTZER  CABOT 
TOTALLY  ENCLOSED  MOTORS 


GRAIN  OF  WHEAT  LAMPS 


I  fikf  i;iuBima*ii«a  niMon.  nno 
f\  ■  'lioU  oirplonr 

MMdi*  G* C  Hlida^^C  C  i2l 

JV  it  A  4V 

Cithor  tyfo.  dM  $1.50 

MAftKTIME 
I  HOUR  (WITCH 
A  14  anip  timiut  <V*v  ^'p 
l*t>lDt4a  mcftoR  ikat'k  ti>  f*r< 
aflor  tint*  WttaM*** 
for  lAutUot  off  radtuo  ai»I 
ra  wrt«  ah-n  «ou  r> 
bod.  lAoUtfwl  RUPVt'  •<  O..' 

Rpo^-ltl  i'Rti'K  $3.90 

.4>m.  oiR.lol.iP  ie  t.'>  mifi  .W  min  1  hr  ar  M  40 

ISOLATION  TRANSFORMER  $1.9S 

Nat  kFH  wn  M'«r«  'n  «a't  S  w  nd  nj'  U.a  V  «• 
II*.  \  *»•  I'kal  pr^«r||t  k«  from 

*11*..  la.l  .  a. I  nit.*»>«al  an!  Mh-r* 

?*!.  ppina  V\r;|Eti'  *1  It". 

..dr.  al>d  2211  llo  Iti  «'.-  k 

Ktlewalt  Domand  Malar  Totahior  •-••ti'aint’i< 
<iitn  TfIJt  HIIMN  It  I  UrVf  iu.K«>r  and 
hiu)<tr«^1»  >  f  na'- h  •  /♦  ara  •.  1  Bprlna*. 

wrah-  i  il>- 

4  for  410  OD  (2  30 

RADAR  MAGHETS  $4  Ot  to  $17  40 

\a  -  PR  »„.| 

RCA  tut  PHOTO  TUBE  fl  74 

CRYSTAL  DIOOE  IN  2'  .44 

i\>*TaNT  iiiMK.snu.i;  »n  ri  m 
(MALL  »2V  0C-4t  OHM  RELAY  4  for  $100 

s«mtlp  Sto 

ALLIAHCC  OR  RUSAELL  Ui'V  At  MtiTttU 
$1  114  3  tor  4$  Oft 


BLAN 


Itperimenten  and  Inventors  Supplies 

64  Dcy  St.,  New  York  7,  N.  Y. 


NEW  S.  MICA  CONDS 

Ml  li-  ISV  U'  11.,  S<"  sto  . 

‘4‘  4i<<  MHI  a?!'  ||HN>  JLHN*  ajk.l  J 

’■1  $7  to  par  I  '  (toittl.  i(a>  araoriad 


MOLDED  RARER  CONDS 


Mar  aditloa  for  romflata  Mitinf 

SS'  STEEL  MAST 


PfK*  r  0  S  .  tss  will)  orp*.  ■etance  COD 


MONMOUTH 

BOX  159 


RADIO  LABORATORIES 

OAKHURST,  N  J. 


WANTED 

-f./jiti.  Hu/  ll  jHffJ  JJf  . .ifforiu  fafff) 


WE  BUY 

Electronic  Parts 

Write  Condition  and  Prices 


SPECIAL  PURCHASE 


BAKELITE  PANELS!!!! 


Thwoa  art  atr^  handy  fo  haaa  around  iho  thop.  Can  bt  uawd  lor  panolo.  intulafort  and 
many  othai  opplcaiono  Caay  10  cal  to  dtairtd  tut  ond  ohapo.  lAll  havt  fabric  baao 
•  acopi  £(0)4  whtch  to  mooontto  di#  otocli 


CASH  FOR 

•  Audio  Oscillator 

•  Panoramic  Audio  Analyzer 

•  Wave  Form  Analyzer 


Wrfn  for  froo  rirruiara  ahowta^  baryaina  in  fubta.  condtnatrt.  TV  t^uipmtBf.  front 
for  *ra  and  many  olJinr  ifoma 

Tni  .  •  Cath  with  ordar  or  SS%  dtpotit  on  C.O  D  ordort  Not  10  dayt  to 
All  ahipmonlt  f.O  (  Chicaqo  til 

IRVING  JOSEPH  RADIO  PARTS,  INC. 


C.O  D  orders  Not  10  dayo  to  rated  conconu. 


2IS  S.  HALSTID  ST 


CHICAGO.  ILL. 


WANTED 

Boonton  160A,  170A  Q  Meter; 
GR916A  RF  bridge. 

GR  736A  Wove  Analyter 
Give  dtfoifs  to 


SEARCHLIGHT  SECTION 


WANTED 
TO  BUY 

Larq*  and  taall  quantttiM  ol  n*w  or 
iMod  oloclroalc  qoTomaionl  or  moauiac- 
turor*'  aurpliu  lubo*  and  oqutpmoat. 
Hiqhoai  pricoo  paid.  Slalo  quaBtity.  coa- 
dltion  and  boot  prico  la  ilrat  lollor. 

W-Sioa.  Elx-ironi’  • 
tl«  W  Cnd  5t..  N*»  York  IS.  .N  T 


^cashpa!d71 


We  will  buy  your  stock  ol  dyna- 
motors,  transiormors,  generator 
sets  or  any  other  surplus.  Send 
us  your  descriptive  lists. 

William  I.  Horlick  Company 

407  Atlontic  Ave. 

Boston  10,  Mass. 


«C  348Q  I  RADIO 
BC  639  J  receivers 

TITEFLiX.  INC. 

SCO  FRELINGHUYSCN  AVENUE 
NEWARK  S.  NEW  JERSEY 


TEST  EQUIPMENT 

italo  aiktnq  prico.  aqo  and  condition 
in  lint  lottor. 


WAXTKD 

WESTERN  ELECTRIC  VACUUM  TUBES 

Ttpm  lOlPo  ]02Po  27SA.  ITAA  Of  B,  tlBA 
or  B.  SUA.  SISC.  323A.  32IA.  323JI.  34BA. 
U$K  U2A.  373A,  374A.  3t3JC  3t4A.  UlA 
BaMail  Lamp*. 

W-BAil.  Btoctronleo 

IIW  WMt  42Dd  St..  Now  Torn  II.  N.  T. 


WANTED 

ToUiTpowritort  eoaploto.  compoooots  of 
pant.  Ady  quoAtltr  and  condition. 
W-M64.  Elortroolco 

SS0  Wd^t  42nd  8tro«t.  Now  York  II.  N  T 


wanted 

COMPLETE  LISTINGS  OF 
SURPLUS  MICA  CONDENSERS 
STANDARD  AND  SILVER  MICAS 

Po«to9«  stomp  ond  Holt  postage  stomp  sttf. 

Boi  E  16S2 

221  W  41  Sr.  N.  Y.  18 


WANTED 

CAPACITANCE  BRIDGE 

RANGE  TO  1000  MMFDS. 

General  Radio,  We»tem  Electric, 
or  Equirolent 


CONTACTS. 

FOR  THE  FIELD  OF  ELECTRONICS 


WANTED 


RESISTORS 

and 

J  POTENTIOMETERS 

made  by 

Allen-Bradley  Company 

any  wattage 

any  ohmage 

any  tolerance 

We  pay  highest  prices 


LEGRI  S  CO.,  INC 

130  West  102  St.,  New  York.  N.  Y. 
Phone:  ACadeny  2-0018 
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BATJiTUBS 


^IRKOR  — 


"UO**  Cofinectert 

ri»  ti  I  •  M 

ca  li  1  I  4« 

i’<>- 1«  r 

I’  I  I* 

v<i  31  r  M 

r<v*33  V  4* 

r<>-  34  I'  44 

t  I  14 

r«r  j7  !'  I  r» 

I  fi  5T  r  »% 

Ui»-M  V  .U 


M-JM» 

P|y-i7l 

rL-3?4 

H4 

FI^3M»A 
H4Vi64 
I  IH03  r 


H.V  I  4  P 
>t^U» 
lA-lF 
l.VMi 

H.V/3K 

4V.*.»SP 


Ac«Mn(i  t«  RatMl  C««iMrfi( 
M  net  f  OS  •«f  «li4«  NVC. 
tM^  f«r  Mir  C4U»«« 


MPStT 


CaraaitM 

Ch*4M 

r*4i« 

4  •ntrvi. 


*»**jr4 

SMfh- 

SwttfhM 


TifWi 

•'•I*  ft 


BRAND  NEW  SURPLUS  '  GUARANTEED 


TVri  “JIJ”  $2  25 


SfLECTOR 

SWITCHES 


GOVT  SURPLUS 

WE  CARRY  A  LARGE  AND  VARIED 
INVENTORY  WHICH  INCLUDES; 

•  AN  CONNEC 

e  POWER  SUP¬ 

TORS 

PLIES 

•  CABLE 

•  PROJECTION 

•  CAPACITORS 

LAMPS 

•  CHOKES 

•  SCLSYNS 

•  CIRCUIT 

e  SCOPE  ACCES 

BREAKERS 

•  SHOCK 

•  COAX  CON 

mounts 

NECTORS 

•  SOCKETS 

•  COILS 

e  SWITCHES 

•  CORDS 

•  TELEPHONE 

•  CRYSTALS 

EQUIP 

•  DELAY  LINES 

•  FILTERS 

•  FUSES 

•  INVERTERS 

•  TEST  EQUIP¬ 
MENT 

•  TRANS 

•  KLYSTRONS 

FORMERS 

•  MAGNETRONS 

•  TRANSMIT 

•  MAGNETS 

TERS 

•  microphones 

•  TUBES 

•  METERS 

•  WAVEGUIDE 

»  MOTORS 
*  POTENTIOME¬ 

•  WAVEMETERS 

TERS 

•  WIRE 

A  PINNY  POST-CARO  WILL  PUT  TOUR 
NAMt  ON  OUR  MAILING  LIST 

‘ AN "  CONNECTORS 

Sf 

LAIGE  VARIETY  AVAILARLE 
AT  GREAT  SAVINGS 


SIRTCHIR  TUBI  CLAMPS 

««;a  A  At?*  032 

•  »3«  Al  |4c  eo,  BM  C 

•  H  AKA  Cl 

At7f  01  Cl  2  00 

•  ttS-S7  p*t  tliafidrAd  aUA  OA 


'UHF"  Cooi  Cobl*  CONNECTORS 


ALEXANDER  MOGULL  CO.,  INC. 

l6l  N4a«hin9ton  St.,  N  Y  6,  N.  Y. 


KRA  IHIO\  - - - 

Ar4iun<3  tutu*  with  4  ad 

juAitnc  tcr^wa  Overall  lAnAiTs 
IS*  <1t»m  ll/IJ-  On#  rnd 
with  AhuuldAr  *4*  4i*m  $-M 


|)KU  <»  BI.4)WKR  —  Alrocco 
typA  D  4.'  Klanc*  d'amAtrr 
m*  blad*  l>S/tC*  RI'M  O 
IS  voltA  1400  HI’M  a  0  ToPR 


worth-  4  0865 


5OLIN0I05 

N?  ?  "'’"T 

JL!.  "*  »rr  »  «.  t 
"llrlwt*  r,tr.  I„.n,> 
Ur?.  'KIJl  MM 

^4Hit  5  .lAia  t4  VIN 


•»\‘c  •  *«‘'*''* 

riOMtTtRH  t  /TlXi-v 

•  »  •  .  p  r-lrr^.,. 


M...d  " 

St  A 


H-F  TIE  POST 

LOW  LOSS  BAKtLITI 

I  iL*®.£»*r  00  M 
L  A«cT~$T6£i(Y'or' 
iJcr'"*'"'" 

p..,. 


Mia.  Order  $2. SO 


I  /  -  f  Order  S2  I 

WerSQf  ^Mcral  corp.'^rs; 

-  Me.  rent  I,  M  V  '  ' 
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j 


SINGLE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


HI-260 

Hl>l 

Ht-3\5 

HI-5 

Hl-lU 

Hl-aO 

HI -911 

bl-44> 

HI-5U 


H«-3\S 
Hi -5 
Hi-10 

Hi-30 

Hi-4U 


(  F-U  snoo  Mill  UVIK' 

CF-ia  AOWIMKI)  UVFK* 

CF-I  innOMFl>  IdVIlT 

<  K-J  2000  MFII  lAVIH' 

CF-20  iAOOMKI)  UVIK* 

CF-J  2ftV|K' 

rK-4  9\350UVIKI)  25VI>r 

CF-O  40IH1  MFIi  mVlN 

iF-r  SOfMlMKI)  35VIK' 

(  F-M  (00  MF|»  50V1N 

('K-l«  .MMIVKn  SO\iM 

(  »  •!«  ilHIUMFll  50V IH 

4'l'-ai  I3IH»MFI>  WVlM 

CF-»  2«>»l  MFO  I50VIH 

CF-IU  5UO  M»‘l>  21HIVIM 

M«>uotioc  eiaiu(«  (ur  Rb«>v«  rApAcii<»r» 


A(. 

Tpp«  Vi 
HO-ioO 
IWMKH) 
H^-7jO 
HlylX5 
H«-S\S 
H«-5 
MV-IO 
Hft-15 


RECTIFIER  TRANSFORMERS 

All  PrImsrI**  II9VA(.  M  MCyiW* 

Tpp*  No.  Volta  Ampa  Ahp^  Wt.  Prira 

Xfr'13-ia  IS  la  7  Iba  IS 

r\F3»-2  36  a  6  tiM  I  64 

TX>'36-S  36  5  4  Iba  4.64 

TXS36-I0  36  lO  Ulha  7  64 

TXI''3tV-15  J6  15  ioiha  1164 
TXS36-atl  36  20  30  lt»  17  61 

XFri4-t4  ISVrT  1«  lu  tba  4  64 

4U  TXK  Tvpra  urr  Taplie6  to  IMIvar  32. 
34.  36  Volta  \K<'  Tjv*  la  TapprO  |o  t>r||var 
16.  17.  14  Vo4U  l'«u(ar  I  apta»d 


6-234?  M 
TpM  No 
3H13-I 
2HI3-2 
3Hli-4 
3H15-6 
SHIVin 
JH13-1S 


CINTIR  TaPPID  RICTIIims 
SINGLE  PHASE  FULL  WAVE 


RECTIFIER  CHOKES 

TrmNo  to.  AaiM  Dc  R«a.  Prk'6 
in's  na  S  25  IS  24 

HYSA  iris  S  30  S.64 

IIYIO  03  10  30  6  64 

HYIOA  .014  10  04  7.64 

in  30  A  007  3f.  02  12  64 

Tppa  '*  A**  low  faamaoor  rbokaa  ara  tpaeUllf 
•utlad  to  etroutta  nNiuirlng  aieriiaot  aoltata 
rafulatloo 


Input 
16-6-I6V  Vf: 
Ttp*  No 

1  l-IO 
(1-20 
ri-30 
<1-40 
<1-50 


RECTIFIER  MOUNTING  BRACKETS 

K'.r  T>L>ra  hi  thfoukh  Ha.  and 
Tyua  ri  I  .S4  (i^r  a^t 

Star  rypra  iH  I  64  per  art 

SELENIUM 

RECTIFIER  CATALOG 
Write  for  our  Coto/09  No  719  winch 
/ 1  s  t  s  Se/emum  Rectrl<ers,  associatod 
traniformtfi,  condensers  ond  lifter 
chores 

Minimum  or6ar  S3  00  No  C  O  D 't  A66 
10%  tor  Prapofd  Porcal  Poit  end  Hond- 
tinf  Tormt  Nat  10  doyt  in  the  pfe«on<e 
of  oppFOvtd  credit 

All  prices  stfbKCt  to  chonga  •ithowt  notica 
Prices  end  DWivery  FOR  our  NYC  Were- 
Aouse.  Alt  merrliendiie  tubiecf  to  priof  sole 


D-C  PANEL  METERS 

Attractive  runeed.  and  reaaonably  prterd  Mov- 
li>6  eaoa  arOeoiiid  typa  nttb  accuracy  within  S% 
6  Amiierra  1>-C 

0-12  Am(wfea  D-O  Any  range  S2  44  each 
0-1.4  Volta  iw 


SEARCHLIGHT  SECTION 


BRAND  NEW 


No  Dirt — No  Draft — No  Noise 
Continuous  Variable  Control 


DELIVERS  69S  (C  F.  M.)  CUBIC 
FEET  PER  MINUTE  IN  FREE  AIR 


D.C.  MICROAMMETCRS 

•  na  •*  M  U.B.  DO  »• . •  S-M 

•  -(••Mt'aq  U.a  DO  I* .  (S-M 

•  OB  I’ Ml  U.a  DO  It .  It.M 

R.F.  MILLIAMMETERS 

•  111  Mt  1^*  WtBiMi  4il . SIt.M 

•  -1**  Mt  WattM  411 .  If.M 

PRECISION 

PORTABLE  INSTRUMENTS 

StBfla  or  maltl-raaca 
DC.  MleroAmmaiera.  from  4  oa  fall  oaato 
Tbormo*coiac>le  aitlilammetora.  tram  1  I 
Ma  Tbormo-coupio  voltmotara 

PrGcIbioii  El«€fri<«l  ItiimtmRiit  C«. 
144  Gr«M  Straat  Naw  YaHi  IS,  N.  Y. 


220-2S0  V  D  C  39.9b 

110  V  D  C  S9.9S 

220  230  VAC  $59  95 

Plus  10%  U  S  ficise  Tor 

TERMS  20®o  Deposit,  Sa'once  COD,  fOB 
N.  Y,  C.  Rated  firms  open  o/c  net  fO  days 


ELECTRONICS  — Moy.  1950 


PERFECT  VENTILA 
TION.  Air  tiltrafiofl  i 
assured  by  ute  ot  PAT 


ELIMINATING  DUST. 
DIRT.  ond  POllEN 
from  outdoert 

Vcntilatct  your  room 
with  CLEAN.  COOL. 
FILTERED  AIR 
summer  or  WINTER 
Enables  you  to  SUBDUE 
oatside  NOISES  by 


whether  calm  or  ttormy 
Eatiiy  ADAPTED  TO 
ANY  WINDOW  uithout 


BMunted  fluth  with  m 
aide  et  vmdow  tor 
pleating  appearance 
Cabinet  is  mode  ot 
HEAVY  STEEL  with  "BAKED  ON  *  BRONZE  HAM 
MERTONC  FINISH  Will  blend  with  ell  home,  oHice 


Oear  2S.000  units  In  8  dimanalona.  mt- 
arol  qauqaa:  up  to  12,000  unite  In  aomp 
aisaa.  Aeatlobla  lor  immadiotaly  daliv- 
ary.  Sand  lor  lial  with  compiata 
daacription. 

RAYTHEON  MFG.  CO. 

Surflui  S4iUt  Dept.,  WaIrhBm,  Moil. 
Ttl  Walthom  5  5360—f>t  2 


SELENIUM  .  ASSOCIATED 
RECTIFIERS  COMPONENTS 


WESTIN6H0USE 
HIPERSIL  CORES 


MANUEL  KLEIN 

74  CORTLANDT  STREET 

NEW  YORK  7,  N.  Y.  REctar  2-4440 


POWER  SUPPLY  KITS 

24  t«  2B  VDC  Filtpr«4 

Dao'cned  for  continuoua  duty  around 
opwration  and  bench  teal  mg  of  alrcrart 
oriuipment.  lhaoa  hita  provide  a  rellablo 
manna  ot  obtninmg  n  oiiur*.#  of  low  rtppio 
t4  \  LH'.  from  a  IIS  VAC  44  cycle  hna. 
Tull  wave  br>t!ga  Sc.enium  Ractinaro  In¬ 
aura  inatantaneuua  and  ef^riani  opera¬ 
tion  Adjuatment  of  the  L><  output  volt¬ 
age  In  accompliahrd  by  tranaformor 

Jrlmary  tat>a  Hippie  la  l.mited  tu  within 
*•  ot  the  avaraga  DC  output  by  choke- 
lni>ut  flitrra 

K  '  Vt.  Ainper*-a  D*'  Nat  Prlra 

2  47  7  0  414.34 

|4S  4  4  tt.34 

:«  0  160  4T.44 

SCO  too  74.44 

Writ#  for  doBCrfptrve  BuMatin  No.  201 

RECTIFIER  CAPACITORS 


SAVEH80! 

BAMS//  fO//fm 
LI  AT  DAYS! 
n  V  I  NIGHTS! 

VARIABLE  ELECTRIC 
(PATENTED  FILTER) 

USES  NO  WATER 

FOR  COOL— CLEAN  AIR 
WINTER  &  SUMMER 


HOMES 


OFFICES 


SHOWROOMS 


SCHOOLS 


FACTORIES 


SEARCHLIGHT  SECTION 


iTv  tnfft6MKs.  INC 

135  LIBERTY  ST..  NEW  Y0RK6,N.Y. 


PMOWN  WORTH  4-8162 


RADIOTELEPHONES 

S  W  \TT.  «<iidrl  JT-M  by  Tr»vi». 

2  (  ti«nnrl  rjr«tal  »»ntr«!lRNl  r***  vr-lran#* 
mitt4r.  huilt  :n  •iM'AlE^r.  han<1  mu*r»>- 
ph<>r.#.  R  Voir  IM'  |n>w«r  ■ui»|>ly  Kr<><i 
20<H»-]0Oo  Krs.  in  <umpait  rnbin«>(. 

coni^Ut*  1*>M  itai*  in  ortirmMl  «  ar 

tunn  In  ^lealor  (|unntitlta. 

\%  %rr.  MTH  M»3t  by  Harvay  W»Ui. 
HIX  channr'i  3it«i  ittntroUtN)  r«<  vr  trans 
mittor  K>«.  with  butlt>in 

KfM'aher.  t«>l«*t>h<in«  hand  <  proviaion* 

for  Mia*  tor-rinc^r  and  «>Ktrrnai  d*‘rk  call¬ 
ing  •  yairmi  m  handr^.m^  stral  rabin^i 
for  12  Vf»lt  rH2  input  <'oinpl^lp'  I***" 
.ryatai*  SKW 

.Ml  \\  %rr.  aa  ab«)V«'.  but  for 

lUV  I*. 

H  %rT.  MTH-7.>32.  a  nuUr  to  «boya. 
with  aani*'  f#‘«(urfa  for  13  Volta  IN'  input 
75  H  \TT.  %ITK-7.MI.  aa  alHivr.  hut  for 
111  V  IN' 

iHh^r  (iio«}fla  In  varloua  wnttaf^a  in 
afo  K  nuuirl^a  Inv.ted 

LORAN 

liAS*  l>AS-?  by  r:«»n^ral  Kla«in« 

t*o  for  t'H  Navy  \  ahipboard  Inatallation 
r^iuirina  no  niodifl' at  lona  For  111  and 
31d  V  Ai*  .nput  at  *iA  RO  i  >•  ira  llaa  four 
•  hanrt^l  a«»la<  lor  t’ttMl'I.KTK  and 
HUAM>  NKVV  in  ona  caae  Prica  1196  uii 


lABOUTORIES'  MANUfACTURERS! 

TV  EXPERtMENTERS' 
RADAR  SEARCH  RECEIVER 
ARD-2 

80  TO  3000  MCS 


«M  It  *HM  .S-f»  I'M  4  '«a  'a  <«utpul 

•  .  .  •  M  m  ■  •.tiki»lrt«>  a  .th  ra>  atvar  and 

iranafi.  tia>r  ! *;arnot«»ra  ::-ntrol  b<»iaa. 
»>'«la  antannaa 

a<  K  HM  a!a  aa  atM.va  at<  apt  for  fra* 

V  of  ::  a-iR  «  Vra 

TV  ^  Mfk  I  *>%  f  oll.na  4'<  IS  Phona  A 
ss  tor  i:  V  IH*.  1  S  to  13  0  Ml  a  with  all 


«  I  a  VS  a  I  •  I 

m:\v  a  t  o  VI 

rnika.  lE^y  A 


fba  ra«|uaala  fwr  la«  hnlral  lafcNTmalltMi 
«H»  tha  AMI*  t  a«|tilpn»a«t  liw«a  hawn 
«%ar«halia*lNa  <na  piilMl  fhal  wa 

•rv  llaarrlbliMi  II  mora  fully  balnw 
furlliar  a**t*l  remr 

M  51*^  I  lift  I  n  Navy  iMtnvl  alrE-ntfl 
I’l  Nl*<pw|  Tu  mauaura  rurrlar  fra 
HWaRHlM  frowi  a«  (A  MMtW  Mi  «  and  pul»a> 
ruVau  fmm  5W  l«  ftOlMI  rydaa  p^r  aav^ml 
vlcnaU  ran  Iva  ItM-atad  by  rnllbratad 
*  barta 

M|l  IPVtlM  f  <»nai.la  of  tha  f.dtow* 

li«i  I  %NrrNN%  |y»TK4  TV»K  i4  Mil 

A#  %  I II I  haa  vartahia  lancth  aulaHiiaa 
(tl.  illotia  «|alarl<»r.  and  allvar  ptalad 
tunlEta  aiuh  nllh  rallKratrd  a«ala.  I 
VVtPl  lll»  M  >«  Mil  MlllK  I  haa  thraa 
alaaa  pulaa  amplllirr.  a  Iricsar  rin  ult. 
a  pular  rala  rowntar  rlrrull  and  audio 
ampllfUf  a  visual  atanal  ln«|ltai«ir  ami 
a  rarllfirr  powar  aupply  ahlrb  la  opar 
allva  on  111  Volta  if  .  alncla  phaaa  al 
an  lo  tlun  ryria  aurraat.  ranulalavl.  I 

ir«t  «>«M  n  I  \rnH  ><  V||»  nnviw.i 

haa  «arriar  frtafuam  y  of  IlMI  rv<la«  with 
aala«tl«»n  of  four  pulaa  rrpatltlon  ralas. 
With  lha  ulwtva  ara  Inrlmlarl  all  «  ahlaa 
with  Utllng*  a* « aaaoHaa  ami  abnrh 
moMnla«|  ra<  b  a  atral  rhaat  with  com 
Plata  aiNvra  t»arta  and  fWt'*  additional 
tul»a«  amt  ta«  hnh  al  niaiiitala  t«ri*aa 
wrlgtit  111  iMKimla 

lift  V  N|»  \|>  VV  •  ttHIt.lN  \l  I'  Vt  KINt*' 

t  ttvii'i  I  rr 

I'rl.r  ra«  h  817V  tUI 


TRANSMITTERS 


pbt  fi..  An*'  nna  tuna* 

•  Ma«.  itianualB.  com 


for  {(.(•Iio  hangi 
on  •  oriiplaia 


WALKIE-TALKIES 
HANDY  TALKIES 


Many  i  y 

•  orniiiati 

Itulletin 


•  t  8uaran1a**d 


MOBILE  EQUIPMENT 


•  to  4  0 
1 1  ariHMt  It  t  rt 
ou  NKVV 


PORTABLE  RADAR 

H\  K\I>\H  Mliind  byti.n  Kl-o  <’.i  for 
I'h  Nms>  pttctahia  ua**  .V  ri  avrallalit  lOt'M 
ui piiioni  aalf  ‘ontAinad  and  romplat** 
With  all  A<  •  «  aaori*'«  Input  llu  V  At'. 

‘  and  n  \  I '  w  it  h  ganarator  in<  ludad  1 
Etan.t>  a  ..n  i  A  .  tn.l*-  »•  ab-a  on  S  '  »<  opa 

'  oimdate  .1*  «  *-<*a'>n.»a  •omt»lata  aipilpniant 
«l>ar«*«  3*ot*«  ttitt»>  •iiartn.  i  ablaa  All 

•  «>mpl.''  .•  A  N  K\V 


TAPE  FACSIMILE  EQUIPMENT 

M.Mirl  Kl  '■«  II  ».|| 


DlSCRIPTIVl  LITtRATUftt  ON  RtQUlST 

COMMUNICATION  DEVICES  CO. 

2331  TWELFTH  AVENUE  NEW  YORK  27,  N  Y 


rmf-r  '  tvo 

I  7'  .•will 
I  I*  -•*•11 
a  «»  i«<K 
lij  IIK7^l 
J74M 
••  jm\ 


TVFF 

7n\ 

722  \ 
7f4V 
731V  ft 
724\ 
734H 

73V  V 

734  V 
r3*H 
73M 

73VVV 

7I«V 

Ml  V 

M3 

Ml 

A84 

MV 

«•* 


PR  If-?  TIP? 
4V  M  «7V  V 

3  4*  Ml 

I  4V  <  K  IMV 

4  M  4  KtM4 
18  4V  liM 

3  4V  Uii 
»  4V  UII 

13  44  UI4 

4  4V  UI4 

14  4V  U33 
U  ••  lai4 
4V  M  UiV 

4  4V  U34 
44  U34 

4  V«  Ut| 

4  V8  U41 
14  44  |%V| 

4  4V  IHV2 
1  4V  UV| 

3  7V  38V« 

3  7V  ,r§vi 
7  v»  MliV 
311  V4t(v 
7  av  MI4\ 

3  4V  a4l» 

I  V8  aVi 
4«  •• 

7  v«  a«| 


•  »V4t. 

«  III 

|H33 

iH/t 

IH34 

IP34 

IH  IV 

|HU 

|H4i 

|HV« 

|H48 

|N3I 

|N3I  V 

IN3IM 

|N3* 

IN34V 

1431 

JVPI 

31  JV 

2t  Al 

2* 

2*  ♦* 

2*  44 
34  91 
iMil 
3331 
iJli 

3134 
3J37 
3311 
ill! 
3JH 
33  14 
JIM 
3343 
3149 

ilM 

33VV 

3141 

3343 

ih/v 

3K34 

Jh34 

3h4V 

3XJV 

JVAE. 

M4V 

tV4 

.IW 

IVPI 

IHPI 

tH34 

*4  J» 


LIST  OF  TEST  EQUIPMENT 


Micro-Wovt  Tevt  Equipment 
K  Rand  htmlruM  Analy/ar 
X  Rand  b^truM  Analyrar 
X  Rand  Stfnal  Gannatar  Tjrfat 
TA  I)  TG  I?  UNIT  s  I 

TS  (4AA  TH  45 

TA  11  TX  I  if* 

TS  15  TS  34J 

TX  id 

X  Rand  Maair  T 

X  Rand  Cry«tal  TanaNa  Mauntv 

fIF  4  frlia  Boi  X  Rand 

H  Rand  Xifnal  Gmaratarv  PE  103  6C  l?7i 

X  Band  Powar  Malar 


4  4V  4(  IV 
3  4V  4IJV 
14  4V  4IU 
t3  va  4111 
■  4V  41  IV 
4V  ••  4f  14 
4V  M  4144 

•  V  4IV3 
•V  VMHf 
I  ve  4HI>4 
4V  M  !• 

4v  v<  ri 
1  ?V  VIMI 
I  v«  <  VN 
-V  Vyp7 
I  4v  viri 
V  'V  411*3 
13  ve  4JP4 


144  I  II 
td7  V 

tidv 

«I4V 
IV4V 
tV«H 
U4\S 
«7|H 
inv  V 
•4|\ 
144  V 
417  V 
4t4V 
4vai  I 
44a  V 


44  y  Ovcillovcopev 

,  BC  I2i:* 

2  Cu««er  Twa  Baam 

3V  M 

I  3V  Sfondord  Bro«d<o«t  and  Short  Wave  Equipment 
4  4V  Y  ^ 

,  '  Farrlv  30B  Micravaltar 

I  lA  Chanabd 

*  •«  hidar  X  W  Adattar  far  Chanah«t 

,Zl  h(A  Audta  caanalivt 
f  1.  Maa«ttfamant  Cart  VS  R  Xifnal  Ganar 
Mra»wr«aiant«  58  MadM 

.  .*  ha*  Ra«a<l  Molar  Ganaratar  Sat«  dallvartnf  130#  W  at 
I  WHI  ry  ana  lOO  W  38  V  0  C  frnai  1 10  v  338  V  .  M 

^  ry  .  la  nyarata  an  tha  fruund  atrrralt  aautanant 


THP- 

7IM*4 

IdV 

|V» 

IVM 
M  \31 
M  33 
(  \  tv 
Mh  '3 

Mh't 

UK7? 

Oht* 

Iihva 

HK  t4 
KK  44 

V  HVI 

laei  ti 
\  Miav 
t  I3«v 

V  mva 

\  144 


Meteri 

Ts  IS  AP  f.aatt  Matar 

Gananil  Xadia  Taha  Valtmatar  Tyy#  72tA  ta  10i 
Airradia  Milltvaltar  0  3  MiMivalt 
M*dal  fi'-F  Shalirratk  Parrant  Limit  Bfidfa 
Vladal  40  Pyramatar  flamatir  Edwiymanf  Ca 
Lifht  Xaat  Galvanomatar*  Gana<al  srtantiXr  Ca 
VtKiaammalar  Xallar*  O-iO  Mtcram# 

Rodor  Setv 

APS  CamalMa  ana  Partv  SC  R  354 

APJM  Camfiata  ana  Part* 


4Va  4V  4aU4  4V 

4V7  3V  aaav  I  va 

4Va\  VV  440*  3V 

4V4  7V 

•  saa  |«  a  l<n«  bta  WfRO: 

•  ‘B  >•  a  tana  bfa  W  EvLVG 
Wi  rplA  ran  4a  H*aa  far  a  Xuaar  lit 
$10  Minimum  Older 


ATTlHTiOh 
PURCHASING  AGENTS 
XCHOOLS  MFRS  ETC 
14  a  buy  yaar  Surplav  Inyantanaa  tar 
CASH  In  Tuba*  Part*  ana  Tavt 
Efuiathant 
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Moy,  1950  — ELECTRONICS 


SEARCHLIGHT  SECTION 


SOUNDTRONICS  SPECIALS 


SOUNDTRONICS  LABS. 

63?  t  ch  SI.,  Phila.  (.  Pa.  MA  7-27  7S 


SENSATIONAL  VALUES 

•  TC%-I2  rra«M«<v«r  frM  I  B  I*  I2MC^ 

•rani  vltfe  iitVAC  mw  tuMlir. 

loi  ijawiiriw.  t*r  trmatMlvvr 

••4  99wm  AitMlv  CASO  AA 

MMTt  MCAlHf  #^^W.WV 

•  TBL-IS  TrwMim«r  tAAn*  CA^A  AA 

•rsiitf  ntm  H#*rl  #^^W.W 

•  8C  HS  Brmiii  Mm  $^50.00 

•  PPI  RaMiMr  Cmm4  lll•l«4«; 

■C-IMA  CAlIkrAtvr  BC  MiA  tC-BM 

OmIHmmm.  PI  IAAA  twmm  €1<A  AA 

B«Miy  l»Mrt  PacAvB. 


EXTRA  SPECIAL  VALUES 

LICTU8I  TYPI  GALVANOMITIR 

•  OC  V«(t- A»»«l«r  •  Real*  $•••! 

•  vHA  Alllintt 

•  OIMINtlOMB;  IB*  If.  a  I4*t'  N  a  ^  i*  W 

ttfv'f  Cmm  AC2I4B  CAQ  AA 

•  AAMO  NfW-^CCIAL  #OO.W 

CttarllM- AnfH*  Twta  CMrt  GrmAh  RM-arRM  MaB*! 
AWT-M  Twia  EImA  6ra^  OC  M«lliaaia(«p  ImBa 

h^9fiy  -  »*•  .  I',* .  r  .  r  .  ir 

Miaift*  S'  •  I't'  •  <  Aral*  Rant*  2  B•••2.B 

MA  WHtIni  D—r-i-Ryaf Araaa—  Clark  aa  aaak 
Malar  — >  CAraaafratA  aaa  aa  aaeR  nalar  CaaiRlala 

witA  Paat.  fitlar.  GraaAla  Malar.  Iflk  CAan*.  ale 

S450.00 


SPfCIALS 

TRANSMITTING  MICA 
AIROVOX 

—  rt  Mill  tu.ooB  vrx' 

ml  Nr%a _ Bit 


AIRCRAFT  IQUIPMINT 
PROPILLER  CONTROL 


7710  Ila4rnina7l.  t6{ 
Hprv«l  «  ontrxi  <  a  •* 

ti'«rm<>r  ahili  a 

riitga  ahiHi*  (hr  a-l: 
pr  >|ari)rr  bla<l**  p  *<'l> 
ntalntain  '••tt^'arit  «■ 


(Ml  Ampa  IK'  M«Otn  2|*  1  Af 

(VAO  Amp*  iBratoD  B**  4^ 

(Kino  Ampa  Im:'  Hoyt  I*  B  M 

(KIB  Vr>lCa  AC'  CIE  ».•  4A4 

(KJ  Voila  lie  tcun  2(*  I  •» 

a2soovoita  nr  mbiumsi* 

with  2dili>  Vnlt  Multl^lar  9.4f 

0-R  KV  DTO-IO  MAl>r  I*  9.7| 

0-tM  Volta  DC  Hoyt  S|*  A  4| 

KM)  4-6  1>B  Wfatoo  3»*  4.Bi 

PORfARlI  MITERS 

0-10  rr-  l»c  A»al.fi  iAR  y  4# 

rV-S'R-RO  Volta  nC  mmton  2A0  17  BA 
6-3B  Ampa  AC  Wrvttm  i3R  3A.4t 
0-1  R-A  Volta  AC  Output  meter 

VtW»n  S7I  lt4R 

NAVY  RDF  RECEIVER 
FltM  tutual  fr*)  raaaa  B40  BM  KO 
opa^alai  flo  lie  VAC  Rraad  aa«  «  •* 

ijaaB>ir_w>4_jgyW  |B4  H 

TIME  DELAY  SWITCKCS 

I  mmuia  US  V  tC  fy  IRk'  la  •a»r*- 
pfottl  mafal  raar  Maar  S2  •# 

S  mtrYo  awiti'hra  maka  anata>  t  at  4A  41* 
42  aar  (laa  4at4}  Itu  VA('  aMtor 

Maw  B4  •• 


TKLNSB'OKMhK  IK)HI>:K 
Nl  rPl.Y  1  IB  V  40  i'r.  10“ 
\  tA  SSMA  4  2  V.  0  2 
Amta  Haa  6Y3.  2  4  HT 
c'hnkaa.  2-34  B1KI>  Ktitara. 
IMot  .taiiy  .  Tartn  Ptrtp 
Man*  X  s  |“.  «*ofn- 

pirtrly  w  trail  RA  tt^ 


hardasra  aSid  radio  ruuipmrn 
OAB  t  OIRCCTIOM  FIMOIMG 
Pra.,-»m.y  lUncr  2‘WH«  l^l.to  K* 
hrariOf  .n<ti-aM«4i  »iMia'  pita* 
'>>'Mpari».>n  It-aod  Nr«  1  •mpir*< 

HIGH  VOLTAGE  TEST  SET 
IMtaral  in»»'?rn»  Trpa  K  T 
K  V  V  ll't  40  I'yrla  Ranga  f4  id* 
agr  hfaaL  •^•»n  7'.*»  “■-> 

VolTJ  iL*r,l  l.trrllrTt  COftdI'Ltft 


SELECTOR  UNIT 

-aa  i-urracn  voltaca.  raala 
r*  la  a  taruua  tuba  dr- 
Ifaa4  Maw _ I*  45 


following  equip  used  but  like  new 


TEMPCO  I  KW  TRANSMITTER 

CW  trao*fnU*t«m  frwiuaeaT  ranga 
2'KNi  laiNN)  K«’  llarra  r-a^ial 
taH  lllarur.  H -trt  KMH)  AK  < 
('•>'rfp(rta  fi'an'l  Nrw 


AMERICAN  RLOWER  AND 
MOTOR 

>a  HP  OR  mofor  mV  1  phaaa 
4«»  oyala.  171S  RPM  CW  rot  at  toe 
Agaanihly  ia  lAW*  w1<ta.  12*  high 
Air  lataAa  4*  dla.->  Air  output 

4\'  I  4\*  Braa4Mawtl4M 


S<'S4 
5X2t 
3\2  h7» 
2024 

7<'4  I2*»d\ 
10  Y 
I.M 
ish 

SU  14 

4.S  a]»ar 

flKM 

311 

7124 

7174 

MM  4 

sot 

Mt.S 

HJtS 

Hoa 

HnuH 

ttTi4 


SPECIALS 

to  t4  K(*  eryvial  with  h>tlJap 

$1  S4 

M-:  2  N#«W1  lamp  .  .44 

Itatlarr  ta»tar  a  loV  a  tSA  BS 
AS  mmf  44<i  Bimf  trar  abla  mn 
dan*rr  1754V  *•«(  .44 

21  ‘  mmf  *aprra>l  rotor  plarr-* 


CIRCUIT  BREAKERS 

21  VOC  .274  Ana  Haiaa  ! 
Iia  VAC  1  A«a  Carva  ) 

US  VAC  4  Amp  Curva  I  2 

Pair 

IIS  VAC  2S  A«g  I  Pala 
Waatiag 


RVhi.uu 


Minimum  ordgr  SS  00-  mod  ordera  promptly  tiU«d--olt  pricct  FOR  loston,  Moyt 
M  0.  or  chf<k  SMippioR  cKorpat  mwi  COO  2SC^  dapotit  raquirad  ow  oM  COD 


COMET  ELECTRONIC  SALES  CO. 

32  WASHINGTON  ST  RRIGHTON  3S,  MASS 

BEACON  2-7BAJ 


INQUIRIES  FROM 
DEALERS,  SCHOOLS 
AND  INDUSTRIAL 
FIRMS  INVITED 


SHEET  METAL  MACHINERY 

NEW  Olid  Uawd — Broli4« — SHwort 
Formiftf  Rolls  —  Foldwrs  —  Punchts  — 
Di-Acro,  Pcito,  NtoRoro  A  WMitnwy  Equip 

B  D  BROOKS  CO ,  INC 

HAneark  •  S244 

Ml  Atlantie  Aaa  .  Bastaa  14  Maa* 


AHENTION  FOREIGN  BUYERS 
WE  HAVE  RC52F 
TRANSMITTERS 


Typo  HI). 14.  24  atapo  4 
iavwia  Coll  12V.  Dl.' 
Llgta  at  B4B.tB;  our  low 
prica  SIt.BB.  Brand  na« 
In  original  boa—  not 
war  aurplua.  Quantltl— 
of  four  or  mora  llt.SS 
aach.  Satlafaetlon  fuar- 
antaad  or  moaay  ra 
f undad 


compUtqly  rqbuUt  and  quarantBod, 
prlcqd  at  S1250.00.  This  lin«  unit  la  ault- 
abla  lor  Intarnatloaol  CW  and  phona 
tranamiaalotta.  oirporl  trolllc  control  and 
qanoral  commarcial  uao. 


"AN" 

CONNECTORS 

LARGE  QUANTITIES  IN  STOCK 

WILGREEN 

74  Cortlondt  St  ,  N  T  7,  N  V  •.  7-4t( 


NEOMATIC,  INC. 


WESTON  LABORATORIES 
WESTON  S3,  MASS. 


ELECTRONICS  — Mot.  1950 


2tS 


Airboro*  ir«r«ton  ol  BC  221 
coUbration  book 

$75.00 


Witb  ort^iaal 


MCTiRS 


h  fmai 


T.V.  Torticol  output  tronttormort. 
Brico  $1  50  oo 


Ibi't  W  V^k  !• 


2Bb 


May.  ?9S0  — CLECTRONICS 


SEARCHLIGHT  SECTION 


ALVARADIO  SUPPLY  CO 


341  S.  Vermont 


signal  generators 

1-322  ^  RF 
SIGNAL 
GfNERATOR 

Co«*ri  two 
bonds  •  IS  me. 
ISO  230  me.  Con  uss  up  lo  Ihiid  bar 
monk,  tull)  In  110  V_  (0  eyels  powsr 
supply  In  yood  condlllen.  S77.00 

1  122  8l«  Gnn.  IS  21  me.  IS  130  me., 
with  built  In  pwr  supply,  qood  eon 
dit  on  177.00 

1121  8i«  Gsn..  IS  28  me.  II0  23S  me., 
with  built  In  pwr.  supply.  Good  con 
d  lion  877.00 

GENERAL  RADIO  804  CSI 
8IGNAL  GENERATOR 
UHE  qsnsralor  Has  ranos  Irom  I  330 
me.  In  oood  condition.  A  rnol  buy  at 
this  pries  8177.00 

•OONTON  MODEL  78D 
SIGNAL  GENERATOR 
An  sscsllsnl  prscislon  InsirumsnI.  Good 
condltton  812S 


AN  ARM  I  Tost  ssl  lor  ARC  3.  Only 
8ISO.OO 

IE  18  Tssi  ssl  lor  SCR  S22.  Complsts. 
qood  ussd  condition.  A  rsol  bargain 
at  only  8I2S.00 


Los  Angeles  5,  Calit. 


TEST  OSCILLATORS 

TS-47/ARR 
TEST 

OSCILLATOR 

Complata  with 
•all  coBiomad 
pommt  Rupplj 
aad  pow«r  cord. 
Tuna#  40  5B0  Me.  witk  uaabl#  barmomca 
up  lo  9000  Me  la  good  ur*4  coadiboD.  A 
raol  pracMEoa  mstruanaaf  prtcad  wall  ba 
lew  Its  ort^taal  coat. 

$125.00 

TS  164  AR  FREQUINCY  METfR 


TS  10  AFN 
r$  U  AFN 
T$  23/APN 
T8C1  AF 

r$«2  Ap 

TS74  UPM 
TS  12  AP 
TS  102A  AP 
T$  lU  AP 
TS  204  AP 


ALVARADIO 

Dept.  L-3.  341  S.  Vermont 
Los  Angeles  5,  Calif. 
Phone  Dunkirk  8  2211 


RECEIVERS 

BC-A39. 

VHF 

RECEIVER 

Compislo  with  RA  42  powsr  supply.  An 
sscsllsnl  buy  In  qood  ussd  condition. 
817S.00 

BC  83IA  FREQUENCY  METER 
BC  878A  RELAY  UNIT 
RM  2SA  CONTROL  UNIT 
RM  28A  CONTROL  UNIT 
RM  27A  CONTROL  UNITT 


EE  9SA  TELEPHONE  REPEATER  UNIT. 
new  . .  819.95 

APR  SA  RECEIVER- Ussd.  sscsll.  con 
ditioc. 

MG  149H  INVERTER  822.53 

A  82  PHANTOM  ANTENNA.  Nsw  82.00 
T  85/APT5  TRANSMITTER.  In  qood  con 
dillon.  Complsts  with  tubss  839.50 
BC  378H.  Good  condition  875.00 

R  78/APS  I5A.  Ussd  834.50 

AN/CRT3  860.00 

All  items  subject  to  prior  sale. 
Prices  subject  to  change  without 
notice 


CONDENSER  ASSEMBLIES; 


UfTIS  SWITCH 
Italipf*  to 


Itallpf*  to  t  i4il«irTt  \krs«<N<  1*  >l#«eT  •  t<i 

IS  Im'  V  stia  ewiieh  hflT  m  aiap  ISA  V  pIlM 

hetl*  lfS«1l  elof  »|l«t  wall  4  B«P  RIB#  I  ■ 

iL*  12  M 


laput  CHBfput  Xierb  Na  Prtca 

f  V  ih;  «suv  aoMA  i>m  daao 

•  •  V  IM'  J7A  V  bt  M  A  a  Iii4»war  |  m 

ra  V  iM  «AO  V  ifii>  VIA 

ijn  V  imiAlA  IVIM  A  PA 

itv  t>o  B.kov  01)  ma  a  pa 

ti  V  llO  04)0  V  kUDMA  7  PA 

pumanint  magnit  iiild  oynamotobs 
itipv  IN  arft  V  iioMA  i  dA  0410  i  pa 

ll2«V  IM  4810  V  4AM  A  Uf%AB4l4  i.P* 

r«  ncio  OTAAttOToa  roaiA  auppiv  4  nm 

i-mn.s  fll'iir>1  Hr*  ■».  TM  |r>ts«ms«4fr«  Aa  h*le<1 

U40 

WPIff  rOCAV  lOff  QUOTAflOM  ON  OTNIt 
07NAA40TCMI  Of  INVftrft  NffOS^ 


DYNAMOTORS 

CHBfput  Pierb  Na  Prtca 


AddraBt  Dapt  |  a  a  a  All  Prt«aa  Ara  F.O  B 

Lima.  O  •  25S  Dapatif  aa  COO  Ordan 


WHIR  ANTINNA  EQUIPMINT 
MAST  BASIV— INSULATID: 

I4J*  132  1*  bea«)i  rtit)  iprlrti  t*  trunitaUir 

Isaittt)  11*0'.  A>i<l.t  3\  ihk  Iftra  |).04 

Ul*  22  F4(irla0  aetiiA  dirartli*  at  brack*-!  4'  i  t* 
in»4iatmc  PYita  12  IS 

MAST  SICTIONS  FOR  ABOVI  BASIS: 

T^ibular  atael.  rT>pt»r  c»a?nf1.  paiiiiMl.  %  fnot  t^rtlMU. 

to  tvp#  A|H  S3  i-aii  b*  urmI  to  maka  oat 
Itaifib.  atth  MH  St  SI  30-49  frrr  laii^r  Prtca.  per 

aartitw  .  I0« 

KECrtONf  Mt  u— 34  Urier  than  M:«  SI  74«  aa. 
RA6  66  M  fiir  rarrTin#  ‘  ma«t  tertlocwi  40«  aa 


t 


GEARED  MOTOR 

lileai  rava'^Ma  ro<><or  for  n>tatlnt 

iaaiefULAA.  diRplatR  etc  iHimilar 

'o  tllTMtratloni  Weiebt :  4  iNi 

4Nwal)  RtS4>  7*  Inna  |r«s  bIiaT* 
ti4.ar  Bi  t  .laa  »».•  t  2*a*  M“t4Jf 
•iBe  4*  I  tS*  Ahar  B<BR  S*  B 

I  sa*  tbraasted  oprratna  froia  S4 
Fuft  IH  .  tl9  A  .  9  KrM  nr  3a  roll 
A4'*  at  7^  lha  t<>r']ue  per  Inrb 

rnr.  3S  M 

M  Volt  TraoBfea war  .  t2  P4 

RMCOATAT  to  noBtrnl  n>««»t1 
12u  obm  SO  Wa'ta  . 974 


132  SOUTH  MAIN  ST. 


LIMA.  OHIO 


MAY  SPECIALS 

Shock  Mouata  2rC  20M. 

Prtet  $t  2S  dot 
Shock  Mounts  mountad  on  trama. 
SC  20$0 

trama  3*  t"  ■  17") 

Prica  $2. is  pr. 
Parabolic  Bolloctors 
Prica  $3.2S  pt 
Handloa  (hoaTT  dutT>  drop  hcmdlaa) 
Prica  $1  so  dot 


Hormoticollr  saolod  motchtaq 
Tronslormora.  primory  100. 
Socoodary  5.000 
Price  3  lor  fl.25 

Wrifa  tor  our  list  ot  Power  Tronslormors 
ond  Oii  hlJod  condaoaors." 

Schools— C  ■  »  g«TS— MaaMt«L*^-< '• 
Ploota  contact  ub  it  you  have  any  tar- 
plat  partt  or  motarialt  that  yoa  no 
lonfar  need. 

-WKITl  fOK  OU»  CATALOG" 

AMERICAN  SALES  COMPANY 

1811  W  47»h  St  Chicago  9.  III. 

TUBES  Naw.  Brondod  Famous  Make! 

75c  Each  2A3  1$32 

5V4G  1133 

1N23A  tic  724B  12. 30 

12DP?  SS.f5 

Vary  Limited  Quantities 
Beat  Priest  Paid  tor  Small  laeoDtoriea. 

BETZ 

73  Coreline  Ave  Yonkert  S,  N  Y 


We  Buy  &  Sell 
TUBULARS— BATHTUBS 
CERAMICONS^ -RESISTORS 

Tnmmrrt  Spk.rt  Pott.  MicoT  etc 

GOULD  GREEN 

3S2  GREENWICH  ST  N.  Y  C.  7 


FOR  SALE 

REACTOR  TRANSFORMER  KITS 

T«a  cofnplete  reoctor  troatfermer  kitt  for  at« 
witfi  PW40A  tronsmitter  Over  tertv  piecet  par 
hit  mdediep  the  07KV  plata  tmntforraar 
F<k  dctaili  oddratt 


If  there  is  anything 

you  want 

or  tomathlnt  yea  don't  want  that 
raadarp  can  tapply— ar  ata  advar- 
tita  ft  In  the 

Searchlight  Section 


SEARCHLIGHT  SECTION 


NEWYORK'S'^«  RADIO  TUBE  EXCHANGE 


THIS  MONTH'S  SPECIALS 
AT  PRICES  NEVER  BEFORE 


IN  STOCK  SUBJECT  TO  PRIOR  SALES 
IN  QUANTITES  ONLY 


3,000  Matnetrons 

Type  725  A 

1,000  Magnetron* 

Type  730  A 

2,000  Magnetron* 

Type  714  AY 

1 ,000  TR  Tubes 

Type  1B22 

1 ,000  TR  Tubes 

Type  lB26 

50,000  Acorn  Tubes 

Type  954 

50,000  Acorn  Tubes 

Type  957 

50,000  Acorn  Tubes 

Type  1625 

1,000  Klystron* 

Type  723  A  B 

1,000  Rectifier* 

Type  1616 

1 ,000  Tube* 

Type  814 

ALL  NEW  PERFECT 
STANDARD  BRANDS 
5,000  Tube*  9001  el  .35c 
5,000  Tube*  9002  et  .29c 
5,000  Tube*  9003  «t  .35c 
5,000  Tube*  9004  et  .35c 
5,000  Tube*  9006  «t  .20c 
100  Magnetron*  4y38 
1,000  5D21  10.00 


PHONB  tUORTH 4*8262 


tT  IlKTRdMICS.  INC.  I 

135  LIBERTYST.,  NEWY0RK6,N.Y. 


SALE  OF  THORDARSON  TRANSFORMERS! 

t«  00*^  mt  r«St«Ur  cost.  tiMNlit  t«  •■<lws4v«  So«ei«l  PmtcMm 
•t  m*—  NfW  ht  THOftDARSOMI  Ummdt4  iNwottfl  lir^ 

Jfp—  c«w»e  •  «elO*  v«rl«ty  •«  iNOMfrl*!.  cnIUr*  •nO  I'eOvest^ry  ^  I  jl  &  I  I 

Moist  LI«Olt*4  OMNtttl**.  •oOisct  to  Of»or  mIo.  Moll  iroor  ocOor  toOOfl  I  LIIJImJI  'U*-  jm  I 

Priinory  230  1  40  TraRsferm#rf 


T^I44  tS2  rr  2S0 
T  40.lft2  I  lOO  lY  275 
«^0  (T  75 


T40MI  rr  50 


5V  «  SA 
RV  «•  5A  4T,  5\' 
€  .IV  #  «A 
«  tv  C*T  •»  6A 
5V  ^  SA 
5V  4*  SA 

A  .sv  rr  «4  2A 


T-405IT  756  CT  90  «  TV  <T  i#  S.5) 

5V  m  3A 

T-46514  760  (T  120  5V  •»  4A 

6  3V  CT  «•  4.7> 

T4l3je  740  iT  340  5V  4»  SA 

6  tv  <T  ••  7A 

T- 4 1275  5V  m  tA 

•7  5V  •§  5A 

T-4A445  706  CT  100  5V  #  3A 

6  .TV  IT  m  4‘ 


OCV  tl.M 
AT.P  01.20 
A(;r  01.04 
AOP  OtJO 
OGV  01.00 
CGV  0140 


CAV  FGV  AOF 


WESTERN  ELECTRIC  PRECISION 
POTENTIOMETER  TYPE  0*16909 

ONIY  ,  '•»* 

/  $12.50  y 


Power  Trooifornioro  115  1  40  lopot 

i>ri  V.  MA  rii.tMKNT.s  m 


MTC.  PRK  K  RNICC 


r.O  5V 

6  I  fT  w 
1.56  6  t  IT  W 

f.MT  m 
r.O  nv  •• 
2  '.M  T  ¥* 
•;  IM  T  sr 


:«.0  I  T  l-^o  r.> 

f.V 

■  10  IT  70  6  r 


\\  ^  /  \  V ^  / 

i#or  _ ^ 

••  U0i4  /«0*  •* 

I’^eet  In  iiMMi«ph#nc  t«>  ohiAin  moior-Ort^tn  rontrol  of  ind  rtirulU  of  r«tho4o 

rt»lio«6r«  eiMrh  irRnNl»t#  Info  iDrvniy  to  Mtrr<»m6t  sml  KfiarflomAt  l>|i6  r«>«e>rfSFrN.  6|6 
I'ontruU  |4>An»>(r«»n  typ*  <t6lay  rlrr>dt«  for  refiraubiiit)  of  rra<tM««  etr  4  wiiMlinv*.  6  A. 
li.  11.  I6.6HO  ohm*  (  onnFrt  In '•orlMi  for  4<l  iMHi  ohfn»  vwi*  re>nt  rotat  lina  |>r  wtmltiie* 
I'ur  out  of  t>haK.a  In  ra-part  to  othar  MiarL  rai^UiuiR  frame  (barR  umcraa^  to  ehov 

oparatioo'  l.tiR  aoiin  on  front  ranal 
nits  I**  ohafi  tV)'*  l«)tiR  h>  4^*  itlA. 

Hrainl  new!  W  (th  acnemallr  traph« 


OIMINSIONS; 


»«»  ai/a  a  i.ii/i« 

•*»  a  »/•  1  1/4  J.»;4 

c»v  *.i/a  a  a/4  i  i/t* 

rev  a. 7/a  i  j/a  a  a/ia 

c«v  a-T/a  a. 1/4  a  i/a 

BTV  1  a/14  4W.  a 


7^  BftOlO 
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•  lew  pricet 

•  voleet 

•  e^Mipeienf 

•  cempeneeH 

N***  All 


EPCO 


SEARCHLIGHT  SECTION 


Quick  ANSWERS 
to  your  business 

problems . . . 


I  I  UNOREDS  of  miscellaneous 
'  '  business  problems  con  be 
quickly  and  easily  solved  through 
the  use  of  the  Searchlight  Sec¬ 
tion  of  this  or  other  McGrow-Hill 
publications. 


When  you  want  additional  em¬ 
ployees  or  a  position,  want  to  buy 
or  tell  used  or  surplus  equipment, 
want  products  to  manufacture, 
seek  new  capital  or  have  other 
business  wants  —  advertise  them 
In  the  Searchlight  Section  for 
quick,  profitable  resuitti 


‘e  1  Ae*t 

I  m*)! 


TELEVISION  TUBE 
MACHINERY 


BENERAL 

ANNOUNCING  SYSTEM 


The 

SEARCHLIGHT 
SECTIONS 
OF  McGRAW-HILL 
PUBLICATIONS 


•  HEAD  MACHmC.  lor  buHoo  ttomo. 

TUKE  STEM  MACHINES  Mid.  by  Kahlo  Cn<|. 
Co.  4  5471  pootitoM  with  Gonova  moTo 
m«nt«. 

HYDROGEN  FURNACES  Comploto  with  ou 
tofftaUc  cofitroit.  20*‘  i  7  u  4  ".  Brtck  linod. 
with  two  Rrittol  auteaiatic  controlkor*. 
Brown  pyromotor*. 

EXHAUST  MACHINE  32  hood,  capacity  40 
tuboo  por  hour.  tO  W  typo  BI74  Sootios 
choftoko. 

VACUUM  FIRING  EQUIPMENT  Mttf  by  GE. 
SEALING  4  STEM  MACHINE  II  hood,  mfd 
by  GE. 

EXHAUST  MACHINE  IS  hood  mid  by  GE 
can  bo  eonoortod  to  s*aadard  tubo  produc 


Idool  lor  pvblic  dddroti  oppiKOtton  m 
f^cfortet.  Airport  Hofifori  ond  Wore 
koiiict  letidet  eicelteot  lidelity  ond 
voluinr  (140  wottt  outpyf)  ol  voice  ond 
townd,  two  diHerent  olorm  ^ipnolt  (1000 
cycle  font  ond  bell  tone)  ore  o*oiloble 
tor  tire  worntnpi.  btortinp  ond  ouittin9 
ttmc.  emergency  coHv  4tc 

MANUFACTURID  by  STROMBfRG- 
CARLSON  FOR  THE  U.  S.  NAVY 
Ttiey  ore  New  ood  in  ongmol  Pocking 

Workt  Irofvi  110  volti  A  C. 

Ttie  boiic  ynif  conyivting  ot  two  cKon 
nelt  with  icporote  omplitier  ynitt.  two 
tignol  generoton  ond  otvocioted  twifckes. 
reloyt  ond  meters,  mrosyret  72  inckes 
ktgk.  30  incket  wide  ond  18  mcKet  deep 

BASIC  UNIT  S500.00 

liKludet  2  Ampttt(«r«  2  SrOMl  Oenerotorv. 
Co«pt«r«  witn  Co4«n<t  Sporr  Pott)  ond  Tront 
witter  Lontrot  5tetion  •HkIi  contiiU  ot 

Mtcroph^n*  Speobrr  G<eop  Seirctor  ond  Vol 
owe  Indiiotor 

SPEAKER  S1S.00 

Waterproof  ConttriHtion.  t2  inchei 

SPEAKER  S10.00 

Waterproof  Conitroetion  4  inclwi 
No«werow%  other  it«w«  ot  lloctrofiK  fowipment 
Trootm  tter«  R«ce<«ert  Rodor  5onor  tociiw 
it«  iRtnpwcot  Ro<t«e  Morme  Tckpnonct 

CALL  PPtONf  WOfri 

PHADICK  SALES  CORP. 

165  Broodway,  New  York  6,  N  Y. 

WOrfk  4  37B2 


Amorfeon  MocMoM 
Aeiation  Wook 
lubinoM  Wook 
lui  Troniportetfoo 
Ckomicol  Inginoorlng 
Cool  Ago 

Conttruction  Mothodi  4  Eqylpmont 
Itoctricol  Conttrucflon  4  Mointononco 
Eioctricol  Morckondltlng 
Etoctricol  World 
Eloctfonici 

Engmooring  ond  Mining  Joomol 

E  4  M  J  Motol  4  Mlnorol  Morkoti 

Enqinoormg  Nowb-Rocoed 

Eoctory  Monogomont  ond  Mointononco 

Food  Induitnob 

Nycleomcb 

Optroting  Ingmotr 

fo«ot 

Product  EnginooHng 
Tovtilo  World 
Wolding  Eng 


Many  ofhor  itomt  ot  good,  uood  glooo  work 
ing  oguipmont.  P/oaoo  wrtfo  tor  dotoili. 


HAYDU  BROTHERS 


New  Jersey 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  maaulocturljig  rodke  tuboo.  oloctroelc 
tuboo.  eolbodo-roy  tuboo.  loapo-  Now  oud 
uood.  Roooonabty  piicod.  ootioloctiou 
guaroBtood. 

AMERICAN  IICCTRICAL  SALES  CO. 

47  I  Bth  St  Now  York.  N.  Y. 


NEW  ^'SEARCHLIGHT 
ADVERTISEMENTS 


C^otsiAeW  Advortfbiof  Phi 


rocoiood  by  May  2nd  wUl  oppoor  In 
tho  lun#  toBuo  eubloct  to  Umitoftont  ol 
tpaco  aoailablo.  Addroot  copy  to  tho 

CioBsdiod  AdvorttBiog  DtvUion 


USED  RA  38 

Good  Condrt^n 

•  ISOM  volte  dc  at  500  Mo  7  Mw  0  I5XV 
output  ■octtllor  Fowor  Supply.  Rr^co 
•SiOOO  FOB  Btomlord  Comm. 

CCS  LASOtATORIIS.  INC 
14  Ludlow  St  Stuwtord  Conn 


330  Woft  42nd  Stroot 


ELECTRONICS 


NEW  YORK  II.  N.  Y. 
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KAiHitoiCi.  I  XT;«iA.  blKkiiif  oactltAior.  ^  win*! 
kfifk  i  I  luunt  p*»k  pdiM  999  4<M. 

Hrpr^ttum  'fltr  .ip  4<in0  Tl 

l*n  It.tM  otm»* 

imt^l  >*«•  t\  J'.'*'-;  ..I.OM  .  - 

Kav)HH«,  l\*rrA.  1^*  SI 

•  JMI*  !V.  St  9W'  tUTfU 

«  X4  turn* 

IUvthf^«)  \u!4-.  t  V'.I*.  1‘Tt  JbV  Cl««  |*»^V 


K«>*hr:>n  ti 


IUntM>4«  K  ■•mrnt  t  X^I'AA  )'n.  113  V A<  4  '<> 

r\  ?Vn  k  m  k  \4  \T 

IU««h#<4)  «»<i*put  t  X'4i«t*A  «»tinw 

:to 

lUwh#s>A  r  4t»  A  4.  I  \«'4:  l*n  It'V  40« 
t  y  Hr.  \  1.  M  4  S3  «  r  \  •  4 

lu«tb«^<n  Tr«ii<4. 'rt.rr  >4X*nr.  IVl  4  K4 

1  MY  )•  KV  U  .4m»M.  ¥<l  Tr4i.«  IV; 


.•V  u^r  ir 

3  4.  ir*  -545  > 

Aa4»*fnbU‘«1  fo' 


tNTtAN^I  INSUtATORS 


.‘M  -uhr*  114  \  *tt  j«*  I.  11  If  \4  44r  m 

lYK  UN  VfU'*  WSO* 

NOT  SPCCIALft->CONOCNSCR».-ftUiidsrtf  Brandi 
3l  •>  M41»  «•  I  <•  >4ViM  Tl  hi  L4K  Mk 

4m  MKI>  •«  3tM>  WlH  Tl  hi  i..4H  •«  13< 

1«  M|>  h  '«  t.M  444  In  Tl  111  I.4K  4  70* 

I  MK1>  4rMHi44VlN  11  HI  I.4K  •  M  I3« 

1*  4fKI»  «  AiNi  44\|n  oil.  IMI*KM.  Tl  Itll.Ati 
<  A44  4^1074  i7«  M.:  Id  fur  tl  3B 


DEFLECTION  COlLb.  si  ««2' 


I  Indicator  Uatt-> 
I  ai>4  o-:><>oo  rt< . 
ri-r<«-i<«  Sjmcbron 
inpt^t  1 1  4  i  d*)  SO 


Iio«N*t*  mntalllr  «tbNm  Ifrmw*  nr  ( 
f«>rri'tu<  lo  a  4Wp«b  *4  apitrnt  9  ft  I 
ou(hi*ar<1  mnUHV  n«  thr  liotYo«B  nt  lakra. 

<-atr  unitnrsrnund  plpiBS.  Yroanurr. 
J*  Tallin  fracmnttt*  la  luwlnn,  Hr 

nitfitplHr  wllti  laat  b«*4k.  14$  0#.  | 


IU<'i»r>4i  l»u 
M4  i:  II* 
IU>!.n*0  ^ 


STANDARP  tRANO  CARACtTOtS 

InrrTma  oiir  4U  T.MH*  VIM  IM  MKl>  13  3  11^ 
^  -'aa.'T  Niilo  ItSTlfl  A  lYnripUrrai  iWr**nr 

r*pa«iYwr  i  ai  HatM  at  ••  »«itB 

<  pb  dd  r>  .  30  41m  f.  Sr«  34  M 

tar  SI4K301  Ha'r.}  at  Id  4  A>  .375  73  Mu  t 

tddS 

Hathtub  S42h>4  iut««!  ^111  Mu  f  .  13#  VIM 
.  II. M 

Ka«*  lliah  4  -iTa«i>  ltp»  aM'i4  Kataa  I  •  Mu  f 
S'*  K4  tHI  nilMl  .Nnu  999  99 

t  ai  it  r**4  Kalwl  n  1  ^  t  Mu  f  TOO#  MM-  U  99 
M  .i..r  Miamna  t  apai  iu>r  SMjr,44  I  Raird  t  «  Id# 
Mu  f  l.'H  4  iM  Np«  P  If 

Fa«T  lhgt>  4  .lia<r  otl  FllM  fATM*  Raird  a' 
M  1*.  n  1*  M  l  r  ft  It  KV  \n«  II4.M 

41  ca  stpn  rLM4S  v-ll  i  «p  ::  \\^  mt1-\  JtMM»V  13A 
t'to#  Kt  .  S^A  «a  lltmi  Kt  .  tiiA  H  3#d  Kt  Nrw 


TRANSTAT  VOLTAGE 

REGULATORS 

1 

.4m«>iir»n  tvpe  Hit  Input  118  T. 

399  405  ATLANTIC  AVENUE  Dept.  E-5  BOSTON  10,  MASSACHUSETTS  LIBERTY  2-7890 


t^r  lio  4  40  4'4  <rprr  13.30  pair  .4Uo  a«atlablr  Oh 

M-u;  tun  ir  •  v  4m.  t  4  tj  00 

ANTENNA  CHANOE  OVER  OWITCH  SPhT  Knlfn 

.-pT'arMt  1Ua»v  In.iautiie  M.ti'a''  ui  ltd 

HEAVY  DUTY  AIR  COOLED  RESISTORS  'S 

or  I#  *->.rn*  lmM»44  lour  cbnt.a  tl  SO 

REMOTE  CONTROLS.  RM3'*A  THrptH.nr  I  Ait«.  n.< 


SEARCHLIGHT  SECTION 


ELECTRONIC 


SURPLU 


ELECTRO-THE 


BEST 


FOR 


(Bawl  Nfi#  EInns#  Tyb«1  % 

Mr«l  bt  ttblo  Itraea  tn  bravr  itato 

ttiHal  llaruin  104%*  l>  .  pi>rc.  bi>wl  aH  p 
rubber  (a«kH*  T>»p  brll  74>'*  It  i''dp 
ftad  thru  rmf  IdS*  L  Ineul.  UP 

bHavra  top  ball  aa<t  flangn  84%”  ti.RE 


DYNAMOTOR  GENIRATOB 

Mo>M  I  FSiwtrtn  («pra||l 

(Yt  .  p  id  tiltuMUt  Itirl'  iMpBl 
u  VIH  at  75  aai4»  outMt 
Su#  VIH  #  040  aOitM  5* 

n>u*  It  .  .  tl  SS  #B 


MINE  DETECTOR  SCR  *2S  | 


HEAVY  DUTY  RHEOSTATS 


B  C  S04  f.  M.  TRANSMITTER 


AIL  PRICES  f  O.B  BOSTON.  ORDERS  ACCEPTED  FROM  RATED  CONCERNS  ON  OPEN  ACCOUNTS  NET  30  DAYS.  MINIMUM  ORDER  03  00 


BBSI 


'■att  b  Amateur  or  44  t.  ntd*  hrd  h  a*  k  .ra^  KlMl  3»‘«' 

>1  .  19*  I»  raorl  taare  Sh<«*  US  tiB  00  ta  .  S  f»r  tl7.S0 
WESTERN  ELECTRIC  PRECISION  CRYSTALS  4» 


Me*er  harol  r2:«  Ki  •$«  ra  S  for  $1  79 

29  EXTENSION  LI4HT  hra*T  duYT  Haiti  p  on 

tiarvlle  Merai  tnilh  protM-*.**  t>  4$ 

HEINEMAN  CIRCUIT  BREAKERV  24  VIK'  p  .130 
A  .  MI'HT  *U  ra  .  OJll  M  lu.  24  4  In  <a  1«  A  HhNT 
tl  4$.  M.rssM  lu  S4  4  1h  a  1$  A  IthlfT  S2.39 

GUYWIRE  -1  Id*  It.a  <<ah  |vri  H<r«i  Kicviieat 

uaHU'it)  Ruat  fir<u>r  M*  ai  for  T4*  autrana  loatalla 
t  uba  1000  fi.  roll*  tlOO  M 

FRACTIONAL  HORSE  POWER  MOTORS  omtKH 
27  *.  4  1m  1  so  HI*  .MMM*  RI’.M  t«IH  ST  VL  '  ind  t7  99 

1  SIM.KS41.  KLHTHh  ;i..  41n  H  AHI*R  064 

Ml*  MUtO  KI  M  94  iO 

>*STk.K  d  VIM-  1  H  A.MI*'^  ••00  kl'M  f  •>«  ,  ta.  torque 

44  hU344KK  Mi«e  1>%  ASH  IMhh  I.IJ  M  94  90 

h  4h  lid  4  4<  do  n  I  4-  HI*  Hl‘4t  l.s*  vis# 

••mTKK  S:  5  41K'l'IO0  111*  He.,*-,  :(hn>  Kl'M  92  tO 

IM4IJU4.aU  lUUniJt  4  1m  >.  «  AMI*M  ■•mhi 
UI’M  1  Imi  HI*  92  90 

IMI.K.HOS  24  4  1M'  24  AM1*M  !V'  ea  a.unil  im> 
Ul-M  in».  uX  FT  I.*'  lie  S7  99 

I.l  2:4  1m  ■  AMI*h  i  *  Kl’M  -  **7.  IS  I.S  93  90 
PHONO  MOTORS  4.ISIHAI.  lS|i  11*-  V  dO  rv 

\  ••••  K1*M  Mmue  !um  at..*  92  90 

CHOKES  a  '  H  m  Tm»MIU.H  ;4uHM.h  9$  M 

2  HKSHIM  •  4'  MIUH.  'Od  OHM.H  dO* 


a.i0.as: 

I'orr  TSpr  lln'.7  Hind  =  K#t  Upet  Intari  - kii.a  9t 
•!*•»%,  lauilft,  r«wrti»r  or  rrauior  rarlueuma,  oil  rifAlIt 
NrakH«.  Hi*  SI. St 

lor?  TSpr  lh*.1d.  HindM*  Key  OpH.  HI*HT  HW  a  Yala 
I'yl  l»rk  on  A  tuiabkr  lock  |2<$0 

4  ury  T>pr  HlSJd.  Huprrviaonr  uprr  S  key  typa  92-00 

DILCO  CONSTANT  SPEED  MOTOR 
T>pa  A  Sr  V1H\  S4  A  1,30  IIP  3060  RrM 

24%*  Inau  1  **4  U  H*  Hb  Kit  Coat  iMity  Baaa 


VIBRATOR  POWER  SUPPLY  (PE  204A) 

■■HWHpip  raed  aitb  Trleplwaie  KrpaatH  KK 
MtA  Input  IS  duraut 

aindlnia  d»  4  S  VlM*  p  M  ISA . 
A  I  W  4'  4IM  w  5  MA.  S  N  $'* 
1  VIM-  «  3  MA  UiailHl  attb 

WEST  WATT  HOUR  METERS 

Typr  <  H  24HV  diiry  Ipb  1-4  Amp..  9  Wira  |I2  90 

Typa  t  M.  ISnV  dory  Ipb  !*•  Amp  .  S  Wira  .  S  90 

TSpa  I’A,  ltt»4'  iOcy  Ipb  13  Amp.  S  Wira..  •  90 

hardware  by  THE  POUND  -4»ur  naaortmaat  of 
wrawft.  Duu.  aaahera  able  •*laapa.  Iu«i.  aparar* 


AUTOSYNS.  INVERTERS  AND  DYNAMOTORS 

TK  2"*.  lit*erer.  tupuT  2.  \..r«  |m  ...-iput  »“ 

\  ,.H.  I  iri,  \a  91000 

l*F.  ll**  ll..e*'ef  .ijpuf  27  4-  *,  |m  .  il 


4  A»  .  1  2  Amjn  I'W  T  Kl'M  l.iV',  I'K 

A4  .  A-i’.-.^li  Uitli- er*'*-  2*  4  Im.  i\  4'**)  14 
14  Tian*  Au'-atL  2*  \  4""  ly  tirw  .all- 

brai.'Mi  t.a:t 

A4  2*>  2*,  V  Tra(i«  AAtu*)!.  2^  4  I'hi  t  \ 

ANM  ANTENNA  •«  44  n.e  pna'li  itaii,  rt-e  vuia 
.'uMi  Vh.  '  h:ate  TNpiM  a.  .n  l«.lau-r  '.-iqi 

CHOKES  AND  transformers 

Ra>'lie.>n  *»  41  1  L-  ft*'  t  X7"',  l  Jy  Henries 

U'»  MA  ..m.  9 

H*  '  :.<«ili  41  t  t»>  ftr.  llenrln 

2'>41A  .  •  I.-  • 

Kauhr-m  \t  »  I.  ft*  IX  'il*:.  >  H-t,  .e,  :k 


/ 
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V 


Til  NoiKr  11(1  cuilmlEC 
U  urn  oiOEl  E  01  •  f  ( 
100  (NirillK  (HIKES  IHD 

?5*.  OEHosn  PHOHE  »o  j  nx 


SEARCHLIGHT  SECTION 


TUBES 


I  17  g>^s7<.T  M  i: 

77  M 

W  fc%07<.T  41 

*7  a^R7  44 

»•  47 

71  A*‘T7  7% 

M  4M7<»M  M 

•  I  a*>4  7  74 

44  4l7<;  M 

I  M  4lR  M 

I  M  4  4«*4  41 

47  4144.1  M 

44  4  l  7i,  44 

44  4S44.T  4i 

44  4V44.T1  44 

1  44  4V7(«  I  14 

4  74  4V*M  44 

44  4^44.1  44 

41  4S47E.  47 

41  4X4  4i 

44  4XM»r  4i 

44  444  I  44 

r%  4>44.  44 

44  4>7<;  44 

44  4/7<;  I  44 

I  M  4/4  ll/ft  t  14 

44  4/14<;  47 

74  744  XXI  47 

44  744  44 

44  744  44 

4i  747  44 

I  14  7  44  44 

4i  7417  7* 

44  744.7  44 

44  7H4  44 

74  7n4  79 

44  7H4  4r 

4i  ;M7  47 

44  7H»  *• 

I  14  7«  4  1 7414  44 

44  7i  4  44 

71  44  74  4  44 

44  74  7  47 

J  74  74  JJ  44  44 

47  714  1741  44 

44  71*  *7 

74  7*7  44 

44  -17  44 

I  74  714  I  •* 

47  74*7  *ii/  ^ 

44  7117  *4 

4J  7/7 

44  7k7  I  44 

M  7*  7 

44  7N7  44 


4X117 

4X144; 

4X4.4 

444.7 

44144 

44J4 

4444 

4444 

441  4 

441  7 

44S4 

444^ 

44«>4 

4444 

44*4 

444* 

4X47f; 

4414 

441  4 

*444 

44444 

4ll4(. 

414* 

*H7 

4ll4(. 

4H44 

4H44 

4H  47 

4»ll>4 

4ni4 

4ni4 

4H4  .44. 

4HH4 

4III4 

4n<>44.  t 

44  4 


/♦4I 
II  4.440 
4414 
4»|* 

4117 
C  KIOIl 
1  X4441 
MU4 
MI14 
4070 


44 

IIK4I 

HX4» 

111*4 

7047 

701  7<;t 

71 

77 

<  HP77 
71 

SH74 

7S 

74 

77 

79 

74 


I  »«  4.  H..1  *• 

**  44  HkI  10  ^ 

1  »  44  lath  *1  I 

7  40  14  144  to 

07  IMU  204  74 

44  2*1.  B«*l  to  iX 

/t  III  7X4  14 

40  ill  7*4  |4 

44  171  14  .10 

17  S,|..i«|.  S4 

<  RsT  Tub»«  *44  1704  .14 

7XP4  IXMP*  44«iih*  (  7 

7  4*  744  1704  04 

14PI  4  41  Vtr  Ha**  I 

IHPI  7  44  1414  1744  OK 

1IIPI4  7  *•  7444  1744  OX 

M  PI  7  *4  N««*o  Bulba 

.MPI-SI  7  4*  M7 

1I»PI  1  74  100  foir  S  OX 

If  PI  7  *4  SI  14  **l  71 

IIP?  4  •*  Sf.l7  .14 

M;PI  X  44  M44  44  77 

IHP7  4  *0  S14I  M20  07 

lllPU  *  4X  HullaltHita 

44PI0  4  70  |>ial««>I«p« 

44PI  1X04  .1  74  Wm  Bulb. 

4HPI  t  *X  (  hri.mrd  44^ 

4HP4  4  .40  7  fi>r  4X 

M  PI  I  74  irl  Slld^ 

4<  P*  1  70  I  ampa 

41 P4  4  44  4  12  24  4K  44V 

41 P7  I  74  lath  IX 

41PI4  IX  *4  Xtal  liMMlra 

44. PI  4*4  |\2I  .1* 

4MPI  4  *4  IS2I  4  I  0# 

4IIP4  4  74  IN2IB  I  *X 

4JP2  II  74  IS22  I  .1* 

41  PI  IX  00  IS2I  I  1* 

4MP1  4  74  IN2I4  I  40 

7BP7  4*4  IN21B  2  4* 

7<  PI  17  *4  |S74  7  4* 

7IIP7  4*4  2  4* 

*<.P?  17  II  |N77  I  74 

*1  P7  IK  00  |M2  IX  00 

I0BP4  20  *4  IS  (4  ^7 

I01P4  24  40  IS  44.  2  70 

I0HP4  77  40  IS4N  I  14 

I2I»P7  17  4*  IS4I  I  4H 

174. PI  4*  *x  Ibf-rmiatora 

174. P~  |H0*  |>|470|4\ol 

I7JP4  77  00  Itmtlar  7*4 

17KP4  14  04*  |>l4Aia| 

I7l  P4  7'"  14  Ibrfmal 

l7yP4  17  00  <  lEmp  *0 

I7RP4  14  00  li|4Al*7 

|4i>P4  4*  04  1  b«rm4t 

I44P4  44  0*  (  «,mp  7  00 

14I>P4  4*  *X  I»I70I*4  Ml 

I41P4  47  40  pMr  Meaa  *0 

UKP4  4**4  If  Bulb  Time 

I4IPI  4**4  1H-Ia>  *0 

l*4P  4  *4  00  \  (  SS 

1*4  1*4  *4  ••  (\4  2*74* 

*07  1  |4  LM  7*1 

o*  '  7**  \(al  1  rr«iurn«'7 

*10  I4PI  4  41  standard. 

*17  X*  *X  IMK*  7  *X 

*14  44  14  200b<  1  *X 

I  untar  Bulb*  laOAKt  7** 

I4\4*7  7  4*  4:04K«  *4 

7*\*72  7  *1  HratarO«rti 

|k*«4k<.|  14a  \tal« 

i**4*4  7  *4  \aia  4474 

7X*XX|  7  4#  4444 

XM4X.I  .1*4  Ki  la  14  *X 
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VoltM*  T,tl  ProlM 

*  Sll  SCir  CONTAINfD  ONMMtTIR  MISOHMMtlOl 
RANSIS;  0  2000  200,000  oUmi 

0  2  20  200-2000  M.fohmt 

*  TOUR  SIRICT  RfAOIM  NIBN  TRIRUIHCV  VTVa 

RAMIS:  0-3-12  30  120  volti  •wn-n  »* 

KK  I'tC  Ihch  Frr<4ue«ii>  Vmuumi  Tutvr  Prubr  SR 
l*rlr#  ill  I*  Nu  rntUI  revltllefR  rmpitiyal  ) 

*  SIS  AC  DC  AND  OUTFUT  VOITACI  RAMIS  *t  lOOR 

oMmi'Mlt  0-3  12-%  120  300  1200  Mill. 

R  IIGNT  R.C-  CURRINT  RAMIS  0-300  microOTiRR. 
0-1  2  3-12  30  120-1200  milliwnpi  0  12  Amp«rM. 

*  Sll  OICIRIl  RANSIS  Irom  20  lo  >63  OR. 
Calibrtted  (of  BOO  oMn.  1  ikm  ,  itio  08  r*f,t«n«, 
l«««l 


*  VOITACI  AECUIATIR  -  RRIOSI  CIRCUIT 

*  tIRICT  RIARIM.  Ul  ZIRO  CiRTIR  VTVM  tliml- 
nat(«  tr.quint  and  m.lfic  tnl  ihiltinf  o4  last  t«adt 

It  NICN  TRIR  VOITACI  SCUIS  -  DIRIST  RIARIM 

*  OUAl  RAIANCIO  IlICTRONIC  RRIRCI  OMMMITIR 
MECOHMMITIR 

*  AB.-  RtCTAMUlAR  MttlR  200  microampdftf. 
-  2%  Ooublc  Sappbiftd,  0  Arson.al  conttruction 

*  1%  Tiln  iTpa.  M.tallir«d  and  wua  Wound  i*titloft 
R-  H.airy  |au|a.  lou«r,d  ttnci  caat  with  platlic 

handl*  Etched,  anodxcd,  aluminum  oancl 


CMBaM.  uitli  .Milat  CirMit  IwlatiM  TmI  Prab*. 
biii.M.,  oa«iMt.r  T..t  c.bi.  biMawd  TmI  L.ad., 
OkHiM.1.r  feaM.ry  C.M  UinMi.iMl. —  Id- .*  i  i  l" 

^^40  tuA  Ca  4€€  IM  -Ptmi.im  '  b«iM  IV  Id. 
O.Lui.  VTVIl— ■...kaia.l.r  uilk  .ilfk  Ik...  7*  kirt.. 
Se  kvif  Reatsiaed  raaf**  t«  ceM  saiH  •**  70  OS  ea 
OiRtkey  at  ICMliaf  reO**  MrtR  «t«triKd*r> 

Write  ter  leleet  cetelaeae 


Precision  Apparatus  Co..  Inc. 


ELECTRONICS  — Moy,  1950 


Lt 

0$h^$ 
4rm 
mmd  I 


HIMSKSS  Ol'POR  I »  \1  I  IK 
Orferr<l . 


<  or|M*nifl«»n 


•former  I 
lri«Mnc  i  <1 


KtrrHr  IMtlUofi  \  U  ki 


5.40*- *• 


4  «  m.  I.lti 

l*rwl«rt«.  Inr 

l*M|»rr  M«<  hlv«rr)  A  lU*r«rf  b.  lor 
l*«ri«m«Minl  I'opTr  fiilkr  I  orp 
r«rb  MrtNloMrr  i  Inr 
•*rrrlr*»  Klrrfrlml  l*r«Ml«rt* 

1N«  %llr«  Inodlns  I  ttrp 
I’hnl*. 

rbllomon  l4ilM*r»l«>r1r* 

rir«  tr«»nl«  «  <  o 
l*ot«rntl  Kin  lr«»nlr«i  I  o 
INiHin  hoIr  Km-nr*  h  A  t»r«rUi 
I  «»  Inr 

Potlrr  Iniilriimrni  <  t»  Im 
Prr*  |«ion  %|»pnmtM<k  I  •».  |n« 
rml«l<»n  I'nprr  Twl»r  Tn 
l*rrmn«  l’r«M|o«  t»  IH«  (  hUholm 
I  n  Inr 

Hnorclinff  <  orp 


Mar.  >950  — ELECTRONICS 


Oregon  l.lec  tr<»nj« «  Mfg.  In 


^rbe*  Tnrrlnn.  In* 

«MirntlHt  Kln<H«  HU  ut  'n** 
gnleil  Oiiem  hnl  (inp  (  n 
^(Intllin  Mngnrtn  IHv.. 
lienillt  %«lnfton  (  <irp 
HnniifnR'tiirlng  In 
<*er%n  i  nrp.  nf  %meHrn 
^l*nll<  r«»«»  Mnniifni  tnring  I  i» 
^gmn  ln*i ritnienl*.  Ia<' 

Mnip««in  Mntrir  I  n 

kter  A  In..  Inr.  f 
*Minnr  Kn«ll<»  I  orp 
^>ren«en  A  I  n.  Im- 
^Miml  \ptiHrwtiitt  I  «» 

^pn-lnlt*  Hntler^  In 
N^rllmnn  Tele«UI(»ii  |o  |ii« 

nperr«  rritdml*.  Im 

«»prwgife  Merffrir  In 
«*«ni  kp«»le  I  nrh«»n  I  n 
Htnmlnnl  tnem  I  o 
Mnminrd  |*ne»*e«|  ntrri  I  t% 

Mn%er  I  n  Im 
•‘lenar*!  Mfg.  I  n  .  II  M 
^t<Mt*lnrl  \lrrrHft  Knitln  I  n 
^Irnfher^  liunn.  Inr 
**tN|»Mlii*ir  I  rrnmir  A  Mfg  I  n 
nii|»erlnr  Klerirtr  I  n 
^nperlnr  Tithe  I  n 
^nrprenniit  Mfg  I'n 
^lUnnln  ^.lerlrlr  Prmiuil*.  Im 


fe*  h  I  Mh«imtnHe«.  Inr 
Te«hn«»l««g%  ln«triimen(  I  ttrii 
TeblmnU  Inr 
Trle«hrt»n.  InrorpnmInI 
j  Tele«U|nn  KiinIpmenI  I  nrp 
Tk  I  -Inwlrnmenl  In.  In« 

Terprning  I  n  |..  || 

ThtMnn«  A  «ililnner  tltrel  rrmtin  t*  I  n 
,  Tllertet  ln« . 

I  TnprtIghI  Tnpn  I  n 
(  Trnn*m<lln.  I  t«i 

Trinrt  Trnnafnrmer  Mfg  I  n 
Trllnne  k^MM'Inten 
Turner  I  imipnnR 


M  nr«l  I  mnnni  ^!1e4frlr  In 
\%nnl  Prmliirlti  I  «»rp 
Hntrrtnnn  l*r«Mi«irl«  Co..  In< 
i  Mrh«ler  KIrrtrIr  I'n 


Metier  Mnnufortuiinti  In  til 

Weotlngbnone  Kle«-lrir  l'«»rp  t#  tl«  lA* 

HmCnn  Kler-lrtrol  Inatrumenl  I  nrp  tA>^ 

Mbite  |>rnlni  Mfg.  In  ««.  n  tAI.  td 

H'hItebrmI  *Mnmplng  I  n  til 

Mbit  nr  r  Melal  Tmil  In  tl* 


NnttnnnI  Inmitnoy.  Im 
Snitnnnt  Mnldllr  In 
\ntlnnnl  Mmenreh  I  nrp 
hnihi^anl  %  nrnUbrA  l*r^nr(»  I  nrp 
\rn  llerme* 

>en  \nrb  Trnnafnnnrr  In..  Im 
Ne>  I  nmpnnv.  J.  If 
North  \mer1«nn  Pbltlpa  In  Im 
Nnthelfer  Mlmtlng  lnb(»rMtnrte« 


ImrIIo  Ke<epf4ir  I  «»  ln« 
(nllwnt  l.tpre**  in. 

%lr  l.ipre**  IHtUhtn 
Cnilhe»*n  ManitfM«’l nrliig 
lee*e»  ll«»ITmnn  I  «irp 
lemler  I  n..  I.til 
ietere  I  npper  A  Hm*«.  It 


>K.\k*'ni  n.iir  sk  icon 

(C**4St^^d  I  JtvrfinHi; 

F.MPLOVMKNT 

Potifion*  Vat  ant.  .  .  jni 

Selling  OpfMtrtiinitiro  Oi*rrrH  .  »'>! 

P'mtt'n*  Wanted..  .. 

Selling  C>i*p«>rtimitie’*  \S  antr«l  2^‘- 

K.mpIortOfnt  SerriCf'  2m> 

s|*H  lAL  SKRVICK^ 

Cimtrart  Work  ....  .  2^" 


Tliii  ing««  U  gaMuhef  ••  • 

(verv  ear*  U  tahen  ta  inaka  It  arcttrate. 
lut  CLCCTPONICA  a*«Hn«t  n#  ravMnilMllty  far 
arrart  ar  aniMiani 


\V  AN  1  K  O 
K<tuipmrnt 


KU*  IP-MKN  r 

vt  Surplus  N'Wj 
Kor  Sale . . . .  • 


Al>\  KkllSKkS  IM»t  \ 


.Mvaradio  Suppl>  Co . 

Ameritau  Mcctncal  Sale*  Co  . 

Aawrrican  Sales  Co . . 

Artun  Salca . . 

Itell  Airct«U  Curp . .  •  • 

Meta  . 

Mian  . * . 

Mrooka  i.  »  .  Inc..  M.  1>  •  .  .  .  .  ■ 

1  .  ii.  S.  latKiraturies,  Inc . 

*  kjumbia  Klccttutiict,  l.td  . . 

t  -iiurnunKations  l>eviLr»  to....  ... 

I  •mimunivattona  fc.*tu)p  Co . 

Cuttune  &  I  o  ,  .  . 

Ituhm  Kleittonics  Cu..  Inc . 

Klevtro  Itnpulae  LaliotatoTy . 

Klextro  Salca  Co . 

Kleitrunic  Kngmeenng  <  o.,  ul  I  aht 

h  lectrwfiicratt.  Inc . . 

KPCO . 

hail  kadio  Saiet . 

<*erieral  Preciaiuti  Lab-'ratory  .  . 

iiiaiilyrar  .\trccatt  Cotp . 

Unulii  tirren . 

Hayilu  Mrnibera . 

Morlidi  t-O.,  William  I . 

Hugbea  Aircraft  Cu.. . 

Inatrunient  .\^»<ixiate5  . 

l-tarph  kadio  i'artt  liu  .  It^tng 

Kay  Klritru  Co . 

Klein.  .Manuel . . . 

leitr'Kiic  Keararch  I-aluratorirs 

!  egn  S.  Cx» .  Inc . 

I  Hectr««iu*.  Inc..  . 

Kite  Kle.  tr.mic  Sale* . 

Maritime  Smtchlnjard  . 

Motfutl  t  *>  .  Inc  ,  .\!e»andrr 
M  inmouth  Radio  l.ab<>tat..t  n  <. 

Nenniatir  Inx  . 

i  ipa.l  t.reen  C  n . 

lV.*k  Klecir-micc 

I’liaduk  Sales  (.Orp .  . 

I'.dy  le«h  N  \ . 

I'recisinn  I’.lertmal  In'lrunirnt  I 

R.id.  .  Ham  >hack.  Iru  . 

Radio  Sh.*.  W  (  -.rp  .  • 

Reliance  Merchanduirig  Co  .  .  . 

Ravtheiin  Mtg  (’o...  ••  . 

Sersn  IVh  I’r.^Mixts  C*.  .  In. 

''oiindtronica  l.alK>ratunes 

r  .\  H . 

rechnnat  Index  Service 
Trlrtr.mics  l.alxjratory  fn. 

Titertr*.  Inc . 

I’nited  Siifphis  Materials 

rnivei«.il  i.rr^rral  Corp 

Wrst'fi'  I  ah«'rati»ries  . 

W  elU  Sales  Inc 
W-lgeren  .... 


Nolle  KS 

Mi-n-.w! 


when  im  m 

the  Audax 

POLYPHASE... 

Q]^  single  unit 

plays  ALL 
your  records 

SUPERBLY...! 

and  at  less 
than  the  cost 
of  ordinary 
magnetic  pick-iips 


FOR  PUBLIC 
ADDRESS,  RADIO, 

and'kindred  fields, 

JONES  stf,?, 

PLUGS  <  SOCKETS 

of  provan  quality! 


Coioioa  ’ — 

^  o» 

o.««  " 


lowiii  I  JoNts  Division 


1 


I 


\ 


b*lo>t  br««k 
br««k  Mi«k« 

m«k«  b«(or«  btfl«k 
br««k  W^*  mtk* 


mtk9  b»««k 

niaIic  W««k 

mtkm  b«(or«  br««k 
b«««k  b«fo»«  Mi«kt 


b»««k  b«fort  m«k« 


bvttk  b«>or«  fMkt 


yOAVEN  has  a  stondard  switch  for  your  special  requirements. 
Our  engineers  will  be  glad  to  offer  suggestions  on  your  problems. 


Send  your  detailed  information  to  Department  E*1. 

Li  _ 


vi'hcihcr  \uu  use  switches  for  industrial  applications,  communications  or 
laboratory  work,  a  l)aven  constructed  unit  will  give  maximum  performance. 
.Many  years  of  engineeriny;  cxpc-rience  and  skilled  workmanship  have  been 
combined  to  make  a  truly  superior  switch. 

Dasen  switches  are  the  rotary  selector  type  -outstanding  in  design  and 
capable  of  withstanding  the  most  critical  tests.  Thes  are  preferred  by  engineers 
whti  want  the  best. 


WRITE  FOR  YOUR  COPY 


OF  OUR  NEW  SWITCH  BULLETIN 


D«ch  SiirilelMi  At*  Mulli  D«cli  Sw*4tk««  Ar«  SoMft 


Oo*ttAio* 


No. 

pi  PotMlom 
(po«  »ol«) 


Poloi 
9*t  Dock 


O  Low  ond  uniform  confacf  resisfonce 
O  Minimum  thermal  noise 
O  High  resistance  to  leokage 
O  Trouble-free  operation  and  long  life 
O  Roller-type  positive  detent  action 
•  Depth  of  unit  not  increased  by  addition  of  detent 


TK«  Fowntainhvad  of  Modorn  Tub*  Dovolopmont  it  RCA 


DEVELOPED  BY  RCA... 

symbols  of  RCA’s  engineering  leadership 


The  luhct  illustrated,  and  described  in 
the  adjoininic  columns,  are  a  few  of  the 
more  recent  types  designed  by  K(.A  engi* 
neers.  bach  represents  a  distinct  advance* 
mem  o%er  previous  comparable  types  . .  • 
either  bv  virtue  of  its  improved  perform* 
ante  or  its  contribution  to  the  simplilica* 
turn  of  circuit  design. 

I’hese  tubes  .  .  .  and  other  new  R(*A 
lubes  like  them  .  .  .  provide  wide  design 
latitudes  aid  in  reducing  equipment 
manufacturing  costs.  They  can  be  used 
with  conhdenie  in  new  circuit  designs. 

in  the  future,  as  in  the  past,  the  vast  en* 
gineering  resources  of  K(  A  will  be 
directed  tow  ard  the  development  of  tubes 
best  suited  to  meet  the  Ci>st  and  per* 
formance  requirements  of  equipment 
designers. 


ICA*4Ci4  SHorg-CtftolV  gantege.  A  mini¬ 
ature  tv  pc,  designed  lor  use  as  an  i  f  ampliher 
operating  at  frequencies  in  the  order  of  40  Me., 
or  as  an  r  f  amplifier  in  vhf  television  tuners. 
Its  transcunductance  is  6i00  micromhos. 

ICA-4CD4-0  Harlaantel-OaHactian  Ampll- 
flar.  for  I6(il*4  s>stenis.  and  for  other 
similar  scide  angle  svstems,  it  niakes  p«>ssihle 
the  design  of  eflicirnt  hori/ontal-deflection 
circuits  in  which  the  plate  voltage  tor  the  tube 
IS  supplied  in  pan  hv  the  circuit  and  in  part 
b>  the  power  supplv. 

ICA-4S4  Vartkal-OaHaction  AmpHAar.  A 
high-pervcance  miniature  inode  of  the  heater- 
cat  ht»de  tv  pe  In  suitable  circuits  it  w  ill  deHect 
fulls  a  I6(fi*4  or  similar  kinescopes  having  a 
deflection  angle  of  *0  degrees  and  emplov  ing 
an  anode  voltage  up  to  14,000  volts. 

ICA*5S7f  Sharp-CwtalV  Pantaga.  Of  the 
9-pin  miniature  type,  the  is  designed 


for  a-f  applications  where  reduced  micro- 
phonics,  noise,  and  hum  are  essential.  It  is 
especially  useful  in  the  input  stages  of  medium- 
gam  amplihers. 

■CA-S47S  **4aMH-Typa*'  Trla4a  far  UHf. 

Fmploys  double-ended  coaxial-electrode 
structure,  for  use  in  grounded-grid  circuits. 
As  a  local  oscillator,  it  will  deliver  4*^5  milli¬ 
watts  at  1^00  Me.  and  about  50  milliwatts 
at  4000  Me 

■CA-5794  flaag-Tanag  OscMIatar  TrIaAa. 
Designed  for  Radiosonde  Nervice,  the  5 '^94 
emplov  s  two  resonators  integral  w  ith  the  tube. 
I  he  output  restmator  is  tuned  to  16M0  Me. 
bv  means  of  an  adiusting  screw  I  he  useful 
power  output  is  in  the  order  of  500  milliwatts. 

far  dofo  aa  any  a#  fha  fvhts  dbtcribatf  oAasfa^ 
wrffa  ttCA,  Commmrttol  Sseffaw 

1474.  HotHma,  M.  J. 


i  RAD  to  eORPORATtOM  of  AMSRtCA 


titcrmom  ruats 


Mammisoa.  m.j. 


